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FRONT COVER 


The cover design was conceived by Daniel Malczewski and 
the photograph was made by Norm Kerr, both of Eastman 
Kodak Company. Ambient light was provided by a 3200 K 
floodlight bounced off the ceiling. The spotlight used for 
direct illumination of the slide was a KODAK EKTAGRAPHIC 
Slide Projector, with the lamp on the low setting and no 
slide in the gate. A second exposure, made by directing a 
pinpoint light source through a star filter on the camera 
lens, resulted in the star-shaped highlight that distin- 
guishes the picture. 
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INTRODUCTION 


Slides are an excellent medium for improving communi- 
cation. Perhaps there have been times when you either 
have had to attend a meeting that seemed to drag on, 
or when you have had to present a program loaded with 
statistical information (charts and graphs) that almost 
lulled your audience to sleep. Properly designed slide 
presentations allow you to gain and hold audience atten- 
tion and create and build interest. 

Slides can be effectively combined with other visual 
media. Specific sections of graphs, charts, and maps can 
be enlarged and photographed so that the attention can 
be focused on the most important areas. 

Some of the basic approaches for creating a slide 
presentation include: 


¢ The use of existing slides to assemble a short, simple, 
inexpensive show. 


¢ Full documentary coverage of an event or a situation 
with photography of all phases, and then editing slides 
after the film has been processed and mounted. 


Following a written script or a preplanned storyboard, 
where specific pictures will be required. 


* Or a combination of all of the above approaches that 
will very likely include titles, artwork, and other flat copy. 


The primary purpose of this publication is to assist 
those who want to produce slide presentations, using 
readily available photographic equipment. Whether you are 
an industrial, commercial, medical, or school photographer 
(and whether you are making a training, promotional, ad- 
vertising, or an educational presentation), the sections in 
this data book will provide some ideas to help you plan and 
produce an effective slide program. 


NOTE: The Kodak materials described in this publica- 
tion are available from dealers in photographic supplies. 
Equivalent materials can be used if desired. 


TABLE OF CONTENTS 


Page 
INTRODUCTION (Inside Front Cover) 
PART | 
Planning & Preparation 

POON . bas RUee eh eae oe 2 
PLANNING EQUIPMENT FOR SLIDE PROGRAMS.... 3 
ee ee Oe SE) Re iE Ee em 4 S 5 

ADVANCE PREPARATIONS FOR 
LOCATION PHOTOGRAPHY ................. 6 

PART Il 
Selecting Equipment & Film for Slide Photography 
PICTURE-TAKING EQUIPMENT ................. 7 
PN CUPID ee kas we oe ees be bd oc eee We 12 
FURIE SPU Foie is id eal erica ats ool a 15 
COLOR SLIDE-DUPLICATING FILMS ............. 7 
COLOR INTERNEGATIVE FILM ................. 18 
COLOR DIRECT-PRINT FILMS ................. 18 
BLACK-AND-WHITE FILMS .................... 18 

PART Ill 

Exposing the Film 

es a de ene 20 
EXPOSURE CORRECTION FOR EXTENSION TUBES.. 21 
uno ERPOewwe li PSS Dee 21 
PRON \ c-oeea ae le abide ns cay Ree ae 
FILTERS FOR BLACK-AND-WHITE PHOTOGRAPHY.. 23 
FILTERS FOR COLOR PHOTOGRAPHY ............ 24 
NU he ek ds ca ede tee ecw a+ Gee zo 
PICTURE-TAKING TECHNIQUES ................ 30 


PART IV 
Preparing & Photographing Artwork 


Weverma TECHNIQUES ............0ee 


LEGIBILITY 


WIDE-SCREEN AND 


MULTIPLE-SCREEN PRESENTATIONS ........ . 


PART V 
Making Copies of Slides 


PART VI 
Provision of Sound 


Mamma SOUND ..........5°°)). (Rea 


PART VII 
Proper Care of Slide Film 


STORAGE AND CARE OF FILM ................ 


PART VIII 
Handling, Care, & Preservation 
of Mounted Transparencies 


HANDLING AND CARE OF SLIDES ............ 
waive TILING: SUGGESTIONS ....... 0.0. ..55) 


SERVICES OF COMMERCIAL 
LABORATORIES (Inside Back Cover) 


SERVICES OF COMMERCIAL 
PRODUCERS (Inside Back Cover) 


KODAK PUBLICATIONS (Outside Back Cover) 


7 ee 8 6 8 ee Se EO 8 lO Ew SO we Wi ee eee 


Page 











PLANNING 


DEFINING THE OBJECTIVE 


The degree of success that is achieved with a slide pre- 
sentation is largely dependent upon the thoroughness of 
planning that precedes the finished product. 

The first step when planning a slide program is to have 
the objective clearly defined. The objective should be 
stated in terms of the desired change that is to take place 
in the attitude of the audience as a result of viewing the 
production. One approach is to think of the objective in 
terms of desired audience behavior. 

The first question to be answered, therefore, is: ‘‘What 
do we want the audience to do after seeing the presenta- 
tion? Perform a task? Demonstrate a skill? Take some 
action? Become concerned about an unfortunate or unjust 
situation?’’ The questions indicate only a few possible 
outcomes that a slide presentation might be expected to 
induce. After viewing, if the audience reacts in the desired 
manner, the presentation is a success. Time and money 
should not be expended on preparations until the objec- 
tive has been definitely stated. 


AUDIENCE ANALYSIS 


Analysis of the audience is usually interwoven with defi- 
nition of the. objective, as well as with each successive 
step in planning the presentation. In each case where the 
target audience is not well known, it is wise to analyze 
the members of that audience as thoroughly as possible. 
How much do they know about the subject? What is their 
educational level? What are their ages? What are their 
income levels? What are their backgrounds? What are their 
religious views? How are they employed? Are most of them 
employed locally or at a distance? 

The more that is known about the audience, the firmer 
the basis for planning the content of the presentation. 


RESPONSIBILITY 


When the objective has been defined and the audience 
analyzed, then authority and responsibility for the pre- 
sentation must also be defined and assigned. Who will 
approve the script (if any), the budget, and the completed 
slide presentation? Many other questions can also arise, 
such as: 


¢ What camera and copy equipment will be required? How 
will it be provided? 


¢ What slide format will be used: 
Slides—135 (35 mm), 126, 127 (super-slide), 120 (24% 
x 214 in.), or the 110 size (12 x 16 mm) mounted in 
30 x 30 mm mounts? 


Will the slide production be in color or black-and-white? 


¢ What is the availability of existing art and slides? 


Will the slide sets be used for normal projection, wide- 
screen, multi-image, or TV? 


¢ Will the original set of slides be adequate or will dupli- 
cate sets be needed for distribution? How many? 


What is the desired projection time of the presentation? 


What shooting locations will be involved? 


Will technical advice about the subject matter be re- 
quired? Who will provide it? 


¢ Will sound be included? Reel? Cassette? Sync signal? 
Live? 


¢ What budget will be established? Who will manage it? 
What (if any) financial return is expected? 


How much time will be allotted for production? Have 
contingencies been included that would delay production 
such as: weather, illness, etc? 


Will experienced models be needed, or are in-plant per- 
sonnel satisfactory? Will musicians be needed? 


Who will arrange and monitor the services of the com- 
mercial laboratory (if used)? 


Will the slide presentation be copyrighted? In what 
name? 


Should insurance be provided—for equipment, film, or 
liability when on location? 


A producer or technical adviser on the subject matter 
should be available to provide answers to those questions 
that may arise as the production progresses. Time and 
money can be wasted if a decision is needed at a time 
when the individual responsible for making that decision 
is away on business or a vacation trip. 

Not all of the questions listed will arise in the making of 
every slide program; a relatively simple show may involve 
very few of them. Generally, the more ambitious and com- 
plex the slide presentation, the more factors must be 
considered. 


PLANNING EQUIPMENT 
FOR SLIDE PROGRAMS 


This section gives specifications and suggested applica- 
tions for audiovisual planning equipment such as a plan- 
ning board, planning cards, a slide-sequence illuminator, 
and KopAK EKTAGRAPHIC Write-On Slides. These items have 
many practical applications and are useful for generating, 
collecting, and organizing ideas and visuals, communi- 
cating assignments to writers, photographers, and artists, 
and visualizing production in rough form. They can also 
be used for planning and producing lessons and slide sets 
and preparing scripts or presentation outlines. These and 
many more applications should aid you in preparing a 
well-planned production. 

The audiovisual equipment described in the following 
section is relatively simple to fabricate and can be made 
from readily available materials. The materials and dimen- 
sions specified can, of course, be modified to suit indi- 
vidual requirements. 


PLANNING BOARD 


This is a simple tool that is essential to the initial stages 
of organizing a presentation; it is called a storyboard later 
in the planning process. For planning a lengthy presenta- 
tion, several boards may be needed; a modest production 
can usually be organized on one. The planning cards can 
be arranged on the board in any desired sequence, but 
they remain free to be previewed, studied, and rearranged 
whenever necessary. Office and production area planning 
boards are usually 27 x 27 inches (686 x 686 mm) for 
3 x 5-inch (76 x 127 mm) cards and approximately 3 x 4 
feet (0.9 x 1.2 m) for the 4 x 6-inch (102 x 152 mm) cards. 
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Figure 1—Planning Board for 4 x 6-inch (102 x 152 mm) Planning 
Cards. 


An effective way to start your planning is to write on 
a plain card one idea or point that you want to include to 
achieve the defined objective. (Plain white index cards are 
commonly used in the initial planning stage.) Put the 
first card on the board; write another idea on another 
card and put it on the board; and repeat the process until 
no more pertinent thoughts come to mind. If more than 
One person is involved in planning, the brainstorming or 
random thinking technique is adopted. Every idea that 
occurs to anyone—no matter how unlikely that thought 
may seem at the time—is written on a card and placed on 





the board(s). Often a completely impractical suggestion 
Can spark an excellent idea. 

The next step is to arrange the cards into a logical 
sequence. You will probably discover at this point that 
ideas will be added or subtracted to smooth out the 
program. This is generally referred to as an editing pro- 
cess. Cards bearing similar or overlapping points are 
grouped. Ideas that are impractical or inconsistent with 
the objective are set to one side but not discarded—there 
may be reason to refer to them later. If new possibilities 
occur during this editing, they are written on cards and 
added to the board. Finally, the cards are arranged to 
represent the continuity of the ideas in the completed 
slide program. When the planner(s) is satisfied with the 
result, the planning board is presented with a production 
cost estimate for approval. It might also be a good idea 
to photograph the board for future reference, in the event 
the organization is changed. As indicated earlier, the 
board bearing the cards can be offered for examination at 
a location convenient to the parties concerned. 

Many short, uncomplicated slide shows can be photo- 
graphed, using the approved planning cards as an outline. 
For such shows, a formal script is often unnecessary. A 
script is, however, a requisite for most productions that 
incorporate a narration and/or dialogue, especially if it is 
long or complex. 





Figure 2—Ready-Made Planning Boards and 3 x 5-inch (76 x 127 mm) 
Planning Cards. Each board holds 40 cards.* 


PLANNING BOARD CONSTRUCTION 


The board (Figure 1) is quite simple to make. Essentially 
it consists of a piece of 14-inch (6 mm) plywood set in a 
frame made of 1x 34-inch (25x 19mm) pine. Special 
plastic strips are stapled on one or both sides. A board 
can be painted to give it a finished appearance. Holes can 
be drilled through the top for hanging, or the board can 
stand on a display rack or on an easel. This size board will 
hold 56 cards 4 x 6 inches (102 x 152 mm). Detailed in- 
formation about building planning boards is contained in 
Kodak Pamphlet No. S-11, Audiovisual Planning Equip- 
ment. 


*For information concerning ready-made planning boards and printed 
cards, write to Medro Educational Products, P.O. Box 8463, 
Rochester, N.Y. 14618. 


PLANNING CARD DESIGN AND USE ~ 


With approval of the slides as represented by the ideas on 
the planning board, the next step is to visualize in detail 
the points written on the previously mentioned plain white 
cards. At this stage, some users feel they are through with 
the planning board and turn to a storyboard. Specially 
printed 3x 5-inch (76x 127 mm) or 4x6-inch (102 x 
152 mm) cards now replace the plain white cards used in 
the initial planning. 

These cards can be purchased or made locally and 
duplicated in quantity. If large numbers are needed, it is 
often practical to have them produced at a local print shop. 

The layout for printing is shown in Figure 3. Any prac- 
tical type size, including that of a typewriter, can be used 
for the legends. The rectangular area on the card should 
be made 2 x 234 inches (50 x 70 mm) for the 3 x 5-inch 
(76 x 127 mm) cards, and 214 x 334 inches (63 x 95 mm) 
for the 4 x 6-inch (102 x 152 mm) cards. These dimen- 
sions are roughly proportional to the dimensions of a 
35 mm transparency. (For a square or vertical image, an 
appropriate portion of the rectangle should be used.) 

The large rectangle in the upper left-hand corner on the 
card provides a frame for a rough sketch of the anticipated 
shot. Before sketching each shot, visit its location, if 
possible, to become aware of space limitations, immovable 
objects, and other restrictions. Location photographs can 
also be attached to the planning card. 


JOB ILLUS. 
PRODUCTION NOTES: 


COMMENTARY: 





Figure 3 


JOB—Show the number (or the title) of the production— 
for identification, filing, and bookkeeping. If a series of 
slide sets is being planned, the job number should be 
entered on each card. 


BIZ ITO 


PRODUCTION NOTES: 


COMMENTARY: 





Figure 4 


ILLUSTRATION 


Indicates presentation sequence of the slide or movie 
scene. Slide pairs for use in dissolve presentations might 
be marked 1A, 1B; 2A, 2B; etc. (The letters identify the 
slide trays.) The illustration numbers should be marked 
in pencil, then changed to ink or other permanent mark 
after the final sequence has been determined. Changes 
during planning can be accommodated by renumbering, 
deleting cards, or using subscripts (for additions). 


PRODUCTION NOTES—This space is for information on 
whether the visual requires location or studio shooting or 
artwork. Include background color, lettering style, camera 
angle, and progressive-disclosure details. 


atin stot O 


PRODUCTION NOTES: 


COMMENTARY: 





Figure 5 


COMMENTARY 


Information recorded here may be only a word, phrase, 
or single sentence. It can be expanded later, if desired, 
even to include final narration. 


PRODUCTION NOTES: 


MEDIUM 
SHOT - 
GIRL AT 


COMPUTER 


COMMENTARY: 


_ The tape reel i¢ locked in--. 





Figure 6 


lf a job is for release to an outside producer, copies of 
the completed cards should be made on an office copier 
or similar equipment. 

For large-group evaluation of the proposed presenta- 
tion, a slide set or filmstrip of the visuals on the cards can 
be made. 


SLIDE-SEQUENCE ILLUMINATORS 


Slide-sequence illuminators are a practically indispensable 
tool for viewing uncut slide film, inspecting slides, organiz- 
ing slide talks from existing slide sets, and arranging slides 
in sequence before loading them into trays. 

The illuminator (Figure 7) accommodates up to 144 
slides in 2 x 2-inch (50 x 50 mm) mounts. If the illuminator 
is to be used with the Kopak 110 Plastic Slide Mount (30 x 
30 mm), then the space between the slide supports should 
be reduced by 34-inch (19 mm); about 333 of these mounts 
will be accommodated. The dimensions can be altered to 
suit the individual needs. 

For critical evaluation of facial expression, mount align- 
ment, sharpness, and other details in the slides, use a high- 
quality magnifier, such as the Kopak Achromatic Magni- 
fier, 5X, or the Edmund Scientific Magnifier, 9—12X.* 


*For information write to Edmund Scientific Co., 300 Edscorp Blidg., 
Barrington, N.J. 08007. 

There are many illuminators available commercially; 
however, plans are included for the illuminator shown in 
Figure 7 in Kodak Publication No. S-11, Audiovisual Plan- 
ning Equipment. 





Figure 7 


SOME SOURCES OF AUDIOVISUAL 
PLANNING EQUIPMENT 


Arrow-Hart Inc. 
100 Hawthorn St. 
Hartford, Conn. 06106 


Edmund Scientific Co. 
300 Edscorp Bldg. 
Barrington, N. J. 08007 


Medro Educational Products 
P. O. Box 8463 
Rochester, N. Y. 14618 


Multiplex Display Fixture Co. 
1555 Larkin Williams Rd. 


Elden Enterprises Fenton, Mo. 63026 


Box 3201 
Charleston, W. Va. 25332 


Matrix Systems Ltd. 
408 W. Grand Ave. Independence Mall W. 
Chicago, Ill. 60610 Philadelphia, Pa. 19105 


NOTE: This list is partial; inclusion of a supplier does 
not imply endorsement by Eastman Kodak Company. 
Write to supplier for information. 


Rohm and Haas Co. 


THE SCRIPT 


In some presentations, the completion and approval of the 
planning board may be all that is required to start produc- 
tion of your slide show. However, the more ambitious pro- 
duction may require a written script. The planning board 
cards often provide the basic information for writing the 
script, which should include both a description of each 
shot and the narration or the dialogue that will accompany 
the shots. As illustrated below, preliminary shooting script 
information is placed on each page in two columns: 


SLIDE OR VISUAL] NARRATION 
MAKING AND COPYING ARTWORK 


1. Title 
2. Hands holding How do we begin to prepare a piece 
chipboard of artwork? We suggest starting 


with a 10 x 12-inch (approx. 250 x 
300 mm) chipboard. 


Standardizing artwork dimensions 
simplifies storage and economizes 
on materials. The 10 x 12-inch size 
stores conveniently in a file drawer 
or a desk. 


Within the 10 x 12-inch size, we 
recommend a working area with a 
2:3 ratio, such as 6 x 9 inches 
(approx. 150 x 225 mm) centered 
on the 10 x 12-inch board. This 
area has the same ratio as a35 mm 
slide. 


3. File drawer 


4. Working area 


5. Copy stand Designing all artwork within the 
same working area simplifies the 
photography, because all artwork 
can be copied at one distance and 


one focus. 


Completion of the script makes it possible to prepare 
a proposed budget. The budget should be realistic and 
provide for such items as the cost of talent (including lost 
production time, narration, music, recording, etc), cost of 
duplicating after approval of the master set (both slides 
and tape), cost of special labeling and binding, rental or 
purchase of equipment for use, and the printing charge for 
the text if it will accompany each set of slides. Contingen- . 
cies such as illness of a key individual, unusually prolonged 
bad weather, rephotographing bad shots, or other occur- 
rences that can delay production and increase costs should 
also be included. 

When the final script and budget receive the necessary 
approvals, the director, or responsible person, prepares a 
script or shot breakdown. (In many in-plant situations, one 
person can function as both photographer and director.) In 
the script, shots are listed in their order of appearance in 
the presentation; the shot breakdown places them in the 
sequence most convenient for shooting. Though it is some- 
times feasible to make all shots in the same order in which 
they will appear in the completed slide presentation, this 
procedure can waste time and money. A shot breakdown 
facilitates out-of-sequence shooting. 


Even for the simple slide show, the planning board can 
ease the operation of preparing the shot breakdown— 
simply rearrange the storyboard cards in shooting order 
according to the numbers in the upper right-hand corner. 

A presentation script for a slide program follows a 
two-column outline. However, photographs of the descrip- 
tive narration are included on the left side: 


SLIDE OR VISUAL | NARRATION 


ADVANCE PREPARATIONS 
FOR 
LOCATION PHOTOGRAPHY 


Preparations for photography on location may be extremely 
complex or relatively simple, depending on the scope of the 
presentation. Scheduling, location shooting, travel, light- 
ing, talent releases, sound recording, and laboratory work 
can involve hundreds of detailed functions when an am- 
bitious slide show is being produced. 

Even for a very modest show, minimal basic preparations 


The image you see on the screen is 
a photographic reproduction of a 
flat piece of art. 


BASIC COPYING 


A PROGRAM FROM 
EASTMAN KODAK COMPANY 


After preparing the artwork for a 
slide presentation, photograph it on 
color film so that good quality and 
predictable results can be achieved. 


To accomplish this, professional 
slide production laboratories use 
sophisticated equipment that may 
be beyond the scope of your needs. 
These labs are in the mass produc- 
tion business; however, the princi- 
ples of copying remain the same. 


With some care, even a simple 
copying setup can give you good 
quality results. The copying tech- 
niques are essentially the same for 
all copy needs. 





EASTMAN KODAK COMPANY 
MODELING e PERFORMING 
NARRATION © WRITTEN EXTRACT 
RELEASE 


in advance of photography will result in economies of time 
and money. 

Locations should be scouted and prepared. Preliminary 
shooting can be accomplished for the planning board and 
possible approval. Simple backdrops can be produced and 
erected to eliminate cluttered and undesirable back- 
grounds. If props are to be used, they can be ordered and 
placed in their designated positions. Working space for 
the camera and lighting can be cleared, if necessary. 

Any models who are to appear in the shots should be 
briefed in advance as to time, place, and suitable clothing. 

Each supervisor of a department where shooting may 
take place should be made aware of the schedule to avoid 
unexpected disruption of normal activities. 

A written release should be obtained in advance from 
each person who will be recognizable in the scene. Legal 
model release forms are available and should be a require- 
ment. If any model is less than 21 years of age, a parental 
signature must also be secured. (See Figure 8.) 

At this stage of production, it becomes the duty of those 
who have been assigned various responsibilities for the 
success of the slide production to make sure that all of the 
details are planned and executed properly—on schedule. 


SUBJECT 


PROJ. # 
HRS. WORKED 


For value received and without further consideration, | hereby consent that all photographs 
taken of me and/or recordings made of my voice and/or written extraction, in whole or in part, 


of such recordings or musical performance 


at —__ 


by —__—— 


127s 


for Eastman Kodak Company, may be used by 


Eastman Kodak Company, or/and others with its consent, for the purposes of illustration, adver- 


tising or publication in any manner. 


SUBJECT 


SIGNATURE 


Street City 


SUBJECT S SOC.SEC. No, 
Sale ti 


IF SUBJECT IS A MINOR UNDER LAWS OF STATE WHERE MODELING IS PERFORMED 


GUARDIAN 


SIGNATURE 


Street City 


Figure 8—Sample model release form. 





GUARDIAN 


PRINT 


State 


PART Il 


Selecting Equipment 
& Film for 
Slide Photography 


PICTURE-TAKING 
EQUIPMENT 


CAMERAS AND LENSES | 


There are many commercially available cameras (especially 
in the 35 mm format) and lenses plus a variety of copy- 
ing equipment—including supplementary lenses, extension 
tubes, bellows, copying stands, and duplicating devices for 
transmission materials. They range in operation from sim- 
ple, instant-loading cameras (such as Kodak Instamatic®) 
to the more complex systems incorporating reflex viewing, 
interchangeable lenses, and adjustable shutter speeds and 
diaphragm openings. 








Figure 9 


Included in this publication is a description of a com- 
plete visual production kit that will enable a nonexperienced 
photographer to produce excellent color slides (or prints) — 
the KoDAK EKTAGRAPHIC ViSualmaker (page 46)—that can 
be used for extreme or moderate close-ups of flat copy or 
3-dimensional objects. The camera supplied with the 
Visualmaker can also be used separately off the copy stand. 
The Visualmaker will solve many problems effectively, 
quickly, and economically by enabling you to produce a 
group of tailor-made slides to meet your requirements. 


CAMERA VIEWFINDERS 


The majority of 35 mm cameras currently manufactured 
use either one of two basic types of viewfinders. One is the 
Direct Optical Viewfinder (Figure 10), with which you view 
the subject through an aperture that is separate from the 
camera lens. Some direct optical viewfinders include paral- 
lax correction marks, for corrected framing at close dis- 
tances, plus an outlined field(s) for framing the picture 
with various interchangeable focal-length lenses. This type 
of finder is usually positioned above or on the side of the 
taking lens and provides satisfactory framing at inter- 
mediate-to-far shooting distances. However, the user must 
be especially careful at the close distances because of 
parallax. In simple terms, parallax is the difference in 
alignment between the image seen through the viewfinder 





Figure 10—Direct Optical Viewfinder 







= Scene without 
parallax 
correction. 


Scene with 
parallax 
correction. 


at close distances and the image produced by the taking 
lens (Figure 10). This difference is caused by the location 
of the viewfinder lens relative to the camera lens. For ex- 
ample, at close distances, if the viewfinder is positioned 
above the taking lens, the camera must be raised slightly 
for horizontal pictures or aimed slightly to the right or left 
for vertical pictures. Follow the instructions in your camera 
manual for photographing objects at close distances. 


The second type of viewfinder is the Single-Lens Reflex, 
more commonly referred to as a SLR (Figure 11). With this 
type of viewing system, when you look through the view- 
finder, you are actually viewing the subject through the 
camera picture-taking lens, and your eye sees more exact- 
ly the scene that is being recorded on the film. There is no 
parallax problem at the close distances as with the direct 
optical viewfinder. This feature is most desirable when 





Figure 11—Single-Lens Reflex Viewfinder 


accurate framing of the subject is required. The con- 
veniences of being able to use interchangeable lenses and 
to immediately see in the viewfinder the image that will 
be recorded on the film are excellent reasons for recom- 
mending this viewfinder for the majority of applications 
outlined in this data book. A direct optical viewfinder will 
show what is included in the picture, but it is more difficult 
to determine the effect of the lenses on perspective when 
interchangeable lenses are used. 


Viewfinder Safety Factor 


For critical framing, especially at close distances, it is 
important to note that all direct optical viewfinders and 
many single-lens reflex viewfinders include a margin 
of safety. Again in simple terms, this means that the finders 
show less of the image than is actually recorded on the 
film. An accurate method of determining your camera 
margin of safety is shown under Photographing Titles and 
Artwork, page 46. 


LENS SELECTION 


Normal Lens—The focal length of the camera lens is the 
distance from the film plane to approximately the optical 
center of the lens when the lens is focused on infinity. The 
normal focal-length lens is the one that will probably be 
used for most shooting, primarily because it is designed to 
fill most of the average picture-taking requirements. Fore- 
ground, middle, and background elements photographed 
with a normal lens are reproduced with a perspective sim- 
ilar to that of a scene perceived by the human eye. The 
focal length of the normal lens for most 126 cameras falls 
in the range of about 38 mm to 50 mm; for most 35 mm 
cameras, about 44 mm to 58 mm. (See Figure 12A.) 





Pe 


Figure 12A—50 mm 


Wide-Angle Lens—While the majority of scenes to be pho- 
tographed can probably be taken satisfactorily with a 
normal focal-length lens, certain scenes will require the 
use of a wide-angle lens. This is a lens of less-than-normal 
focal length, or approximately 28 mm to 35 mm for a 
35 mm camera. 


Figure 12B—28 mm 


Wide-angle shots include more of the scene than the 
eye can concentrate on if you were standing next to the 
Camera and viewing the scene. The viewer feels that he 
is farther away from the subject than he actually is and he 
experiences an exaggerated feeling of depth. A wide-angle 
lens is especially useful when you want to include more in 
the scene than is possible with a normal lens and you can- 
not move the camera away from the subject because of 
some physical restriction such as a wall or body of water. 
The wide-angle lens is excellent to use in a slide presenta- 
tion for establishing a location. 

When extreme wide-angle lenses are used, objects that 
are particularly close to the camera will appear changed in 
perspective and often appear distorted. This is because the 
camera is closer to the object being photographed than is 
proper for normal perspective. However, wide-angle shots 
have greater depth of field (range of sharp focus) than 
other types of shots, so that if you are very careful about 
the camera angle, you can photograph a scene with an 
element very prominent in the foreground and still have 
distant background objects in acceptably sharp focus. 
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Figure 12C—85 mm 


Figure 12D—135 mm 





Figure 12F—260 mm 


Telephoto Lens—A telephoto lens has a focal length that 
is longer than the focal length of the normal camera lens. 
It can be used to narrow, or concentrate, the field of view 
without moving the camera closer to the subject. This type 
of shot is very useful when you want to increase the image 
size of the subject but cannot reduce the camera-to-subject 


distance. Telephoto shots produce the effect of compress- 
ing the planes in a scene so that the foreground, middle, 
and background elements appear very close together. 

A telephoto lens has less depth of field (range of sharp 
focus) than does a normal or wide-angle lens. Conse- 
quently, the distance from subject to film should be 
very carefully measured, especially for close scenes. This 
limited depth of field can be used advantageously to throw 
the background out of focus and in this way help to put 
more visual emphasis on the object of primary interest. 


IMPORTANT: When shooting with a telephoto / long focal- 
length lens, it is important to use a tripod, or a fast 
shutter speed, or a combination of both. This is because 
a long focal-length lens will magnify any camera un- 
steadiness, which will become evident in the print or 
transparency. 


Zoom Lenses—A lens of variable focal length, commonly 
called a zoom lens, is capable of doing the work of several 
lenses of different fixed focal lengths. For example, you 
might obtain a zoom lens with a focal length that varies 
from 35 mm to 80 mm or one that varies from 85 mm to 
210 mm. You simply set the lens for the focal length that 
best fills your need. 

The majority of zoom lenses are in the long-focal-length 
range, and the information discussed for telephoto lenses 
also applies to long-focal-length zoom lenses. 


CLOSE-UP LENSES 


Most 35 mm still cameras are fitted with lenses of approxi- 
mately 50 mm (2-inch) focal length. Although most of them 
will not focus at the short distances required for copying 
slides and reflection copy, you can easily obtain a sup- 
plementary lens, or extension tubes or bellows, that will 
make the normal lens suitable for close-up work. 

Close-up lenses are available in different strengths, or 
powers (diopters), designated as +1, +2, and +3. The 
larger the diopter number, the greater the magnification 
and the closer the camera can be placed to the object being 
photographed. Two close-up lenses can be placed together 
to work at an even shorter distance than the +3 lens per- 
mits. For example, a +2 anda +3 lens are equivalent to a 
+5 lens. It is important to realize that when you use two 
close-up lenses together, the stronger lens should be placed 
nearer to the camera lens. More than two lenses used 
together can result in poor image quality and cut off the 
corners of the image. 


NOTE: Close-up lenses should be placed on the camera 
lens with their convex (outward curve) side toward the 
subject. Some lenses have an arrow on the outer ring; 
this should be pointing toward the subject. 
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Figure 13 


Here are some important points to keep in mind when 
close-up lenses are in use: 


1. The range of sharp focus (depth of field) is very shal- 
low, and focusing is critical. 


2. Any movement of camera, subject, or copy will be 
magnified. 


3. Correct exposure for this type of photography is best 
determined with an incident-light meter. 


4. With cameras that have adjustable diaphragms, the 
camera lens should be stopped down to at least f/8 
or f/11 to produce the sharpest focus and greatest 
depth of field. 


Accurate framing and focus are two of the most impor- 
tant factors to be considered in close-up photography. 
These are not problems generally encountered with the 
majority of reflex-type cameras that use through-the-lens 
viewing and allow you to frame and focus your subject 
material critically. 

Even if a camera will focus at the short distance re- 
quired, you may get better results if you try a supple- 
mentary lens, unless the lens is designed for extreme 
close-ups and copying. Most 35 mm camera lenses are 
designed for use at distances of 3 feet to infinity. If a 
bellows or extension tube is used, the lens is moved 
farther away from the film than its normal focusing 
range, and the curvature of the image plane becomes more 
pronounced so that the corners of the film image will 
be unsharp when the center is sharp. The curved image 
plane is more pronounced with unsymmetrical lenses 
having large apertures (f/2 or f/1.4, for example) than 
with lenses having modest apertures (f/3.5 or f/4.5). 
(Unsymmetrical lenses have an unequal number and size 
of elements on either side of the lens diaphragm.) 








ACCESSORIES 
Camera Support 


A firm camera support is necessary for two reasons. First, 
it holds your camera steady during the exposure. Second, 
it allows you to accurately align your camera and artwork 
or the subject being photographed. 

A sturdy camera tripod is recommended for location as 
well as studio shooting. It can also be used for copying. 
(When copying, make sure that the camera film plane is 
parallel to the art being photographed.) 


Copy Stand 


Several types of copy stands are commercially available. 
They range from simple inexpensive models to expensive 
models with complicated features for easy handling and 
quick operation. 

Construction details for a stand made of 34-inch (19 
mm) plywood are available in Kodak Publication No. T-43, 
A Simple Wooden Copying Stand for Making Title Slides 
and Filmstrips. 





Figure 14—A Simple Wooden Copying Stand 





Figure 15—Cable Release 


Cable Release 


This inexpensive device is as important as your tripod. 
lf your camera can be equipped with one, the cable release 
can help you to trip the shutter smoothly without moving 
the camera. 


Exposure Meter 


Unless your camera is equipped with a built-in exposure 
meter, or is one of the simple nonadjustable types, you 
should have a reliable meter to obtain consistently correct 
exposures with all levels of illumination. Become familiar 
with its operation so that when you make a reading you can 
rely on it. At times, a built-in metering system on the cam- 
era Cannot be used as effectively as one that is not. For 
example, when the camera is mounted on a copying stand 
or is being used for extreme close-up shots, the meter may 
be viewing an entirely different area than that being photo- 
graphed because of its position in relationship to the lens. 
Through-the-lens meters would not fall in this category and 
could probably be used satisfactorily with most subject 
material. An off-the-camera meter is useful in balancing 
the lighting for even distribution of illumination. 





Figure 16—Exposure Meters 


Lens Hood 


A square or round hood mounted in front of the camera 
or directly on the lens barrel to prevent ambient or un- 
wanted light from entering the camera optical system. 


Syringe 


Use of a syringe is an exceptionally safe way to remove 
dust from lenses, viewfinders, and the inside of cameras. 


Kopak Lens Cleaner 


The lens cleaner is excellent for cleaning coated or un- 
coated lenses and glass filters. 


Kopak Lens Cleaning Paper 


This soft, lintless paper is specially prepared for cleaning 
coated or uncoated lenses, filters, and other highly polished 
glass surfaces. 
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Audiovisual (slide) presentations commonly use groups of 
2 x 2-inch (50 x 50 mm) mounted slides made on 35 mm 
film or a long strip of 35 mm film that consists of a series 
of single-frame (often called half-frame) pictures. 
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Figure 17—Frame dimensions for film exposed in a conventional 
35 mm camera. This is the standard unmasked size for 35 mm slides. 
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Figure 18—Frame dimensions for film exposed in a single-frame 
camera. 


Slides in 2 x 2-inch (50 x 50 mm) mounts are not 
necessarily limited to the popular (22.9 mm x 34.2 mm) 
format obtained by exposing 35 mm film in conventional 
35 mm cameras. The 2 x 2-inch (50 x 50 mm) mount desig- 
nation refers only to the outside dimension of the slide 
mount. There are several film sizes, with a variety of for- 
mats, that can be mounted in slide mounts with dimensions 
of 2 x 2 inches. However, the mounts need not be limited 
to 2 x 2 inches either. Transparencies in mounts measuring 
234 x 234 inches (70 x 70 mm) and 314 x 4 inches (83 x 
102 mm) are sometimes used. 

The majority of filmstrips are made in the standard 
35 mm half- or single-frame format; however, various other 
formats are used with specialized audiovisual equip- 
ment for wide-screen effects. 

Kodak 35 mm films for still cameras carry the size des- 
ignation ‘‘135”’ and are available in 20- and 36-exposure 
magazines in color or black-and-white. These and other 
35 mm films suitable for audiovisual purposes, are some- 
times available in 100-foot (30.5 m) rolls for use in special- 
ized equipment accepting longer rolls of film. 
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Slide-Making Techniques 


1 » FILMSTRIP OR 
/ LARGE QUANTITIES OF 
: SLIDES FROM TRANS- 
PARENCIES. Useful when 
slides are to be mounted, 
numbered, and _ collated 
into sets. 
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ses nonnanaa concrete ernennsanacenssetnsnsnt 


5. FLAT COPY TO 
LARGE QUANTITY OF 
SLIDES. 


FLAT COPY 
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PRINT FILM 5381* 
OR EASTMAN 
COLOR SP 
PRINT FILM 5383* 
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Z. TRANSPARENCY TO 
TRANSPARENCY. _Inter- 
negative provides good 
quality when time and 
cost allow. 


TRANSPARENCY 


244" x 3%" 
KODAK EKTACOLOR 
INTERNEGATIVE 

FILM 6008 
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KODAK EKTACOLOR 
SLIDE FILM 5028 
OR Eastman COLOR 


PRINT FILM 5381* 
OR Eastman COLOR 
SP PRINT FILM 5383* 





6. FLAT COPY TO 
MODERATE QUANTITY 
OF SLIDES. 







FLAT COPY 
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KODACHROME IL 
PROFESSIONAL FILM 
(TYPE A) 


OR Kopak EKTACHROME 
50 PROFESSIONAL 
FILM (TUNGSTEN) 


Reproduced in part from 
In-Plant AV,’ Photo Methods for Industry (PMl). 
(Film information revised October, 1976.) 


*Process only in continuous processing machines. 
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Figure 20—Eight ways that Kodak's Audio-Visual 
Services Department uses film to make slides. 


3. TRANSPARENCY TO 
TRANSPARENCY. Direct 
reversal, for short runs on 
short deadline; permits 





color correction, double 
exposure, 
position. 


4. NEGATIVE TO POSI- 
TIVE SLIDE. 


and superim- 


s aaa 





z 
COLOR NEGATIVE FILM : 
OR KopDAcoLor / KODAK 







TRANSPARENCY VerIcoLor FILMS OR 


Eastman COLOR 
NEGATIVE IL FILM 5247* 


a 
ce 


DOO00000 









O0OQ0O00DRS 


Kopak EKTACOLOR 
SLIDE FILM 5028 
OR Eastman COLOR 


KODAK EKTACHROME 
SLIDE DUPLICATING 
FILM 5071 


PRINT FILM 5381* OR 
Eastman COLOR SP 
PRINT FILM 5383* 


OR EASTMAN EKTACHROME 
R PRINT FILM 5389* 
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8. ORIGINAL PHOTOG- 
RAPHY OF LIVE ACTION. 
Permits limited color -cor- 
rection, low-cost release 
prints. 


7. maximum aqua” 
ITY, LIVE PHOTOGRA. 
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Kopacotor IL FILMS 
KODAK VERICOLOR IL 

PROFESSIONAL 

FILM 5025, TYPE S OR 

Eastman COLOR 

NEGATIVE IT FILM 5247* 


KODACHROME FILMS 
OR Kopbak 





EKTACHROME FILMS 


a a 
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tion, no more than 2 or 3 
Originals; for more slides, 
dupe systems above are 
used. 
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FILM CHOICE 


QUANTITY REQUIREMENTS 


Your choice of camera film will be greatly influenced by 
your slide set quantity requirements. The economy of most 
production systems for slides is dependent upon the size 
of the run. See Figure 20, page 14, for eight good pro- 
cedures for producing slides. 


COLOR OR BLACK-AND-WHITE 


Kodak manufactures a large number of 35 mm films suit- 
able for preparing slides. You can select color or black- 
and-white films. 

Color is usually more effective than black-and-white for 
audiovisual presentations and is given preferential treat- 
ment in this description of how to produce slides. Also, 
color films provide the most convenient, quickest, and 
sometimes the least expensive way to make slides, even 
though the original material to be copied is not in color. 
The cost of 135 color film with standard processing and 
mounting, particularly in the case of slides, is usually less 
than for black-and-white film. Color transparencies usually 
buckle less because color photo dyes do not absorb infra- 
red radiation; silver does. 

Of the many types of film available today, each has its 
own characteristics, not all of which are desirable for every 
application. A knowledge of these characteristics is neces- 
Sary, since exposure and filter compensations sometimes 
can enable you to use films other than those normally 
specified for a particular situation. 


NEGATIVE OR REVERSAL 


Slide programs are made from three sources: 


1. Location Photographs. If a reversal film is selected, 
enough exposures must be made of each outdoor scene 
from which to assemble the number of final slide sets 
required (unless duplicates will be used). With most 
Subjects, several exposures can be readily made, par- 
ticularly if there are no people or animals in the picture. 

lf a negative film is selected, the original subject is 
photographed once, if the photographer is reasonably 
certain of the outcome. Otherwise, it is preferable to 
shoot several exposures to permit a choice of the best 
negative. The resulting negative is printed enough times 
to make the required number of positive slides, result- 
ing in each of the slides being comparable to the original 
quality, almost as if each slide were an original ex- 
posure. 


2. Reflection Copy. Much of the content of a slide presen- 
tation may come from flat reflection copy. This includes 
drawings, maps, charts, graphs, photographs, paint- 
ings, printed texts, halftones, titles, etc. 

When a reversal film is used, each piece of reflection 
copy can be copied a sufficient number of times to make 
the number of slide sets needed. The procedure utiliz- 
ing a reversal film is perhaps easier, quicker, and more 
economical for small quantities. Using the negative- 
positive system with reflection copy usually requires 
that the printing be done by a specialized commercial 
laboratory. 





3. Transparencies. Existing slides and transparencies may 
have to be copied to produce multiple slide sets. Obtain- 
ing satisfactory copies of transparencies made with 
KODACHROME and KopaAK EKTACHROME Films is difficult 
because most reversal and color negative films are 
designed specifically for photographing original sub- 
jects, not for copying transparencies. Copies from such 
films may have too-high contrast, unsaturated colors, 
and loss of image sharpness. 

Although most color negative films are unsatisfactory 
for copying transparencies, there is one Kodak negative 
film that is expressly recommended for this purpose. 
KODAK EKTACOLOR Internegative Film 6008 is intended 
for making color internegatives from color transparen- 
cies and making copy negatives from color prints or 
artwork. From the negative, color slides can be made 
on KoDAK EkTACOoLor Slide Film 5028. If a large volume 
of slides is required, the printing probably should be 
done by a motion picture laboratory on EASTMAN Color 
Print Film 5381 (35 mm). The color and tone-scale cor- 
rection possibilities provided by the internegative ma- 
terial make possible excellent reproduction quality but 
require precise exposure and filtering in making the 
exposure on 6008 Film. 

A reversal color film that is made specifically for 
making duplicate transparencies from originals on 
reversal color films, such as KODACHROME or KODAK 
EKTACHROME Films, is KODAK EKTACHROME Slide Duplicat- 
ing Film 5038 (Process E-4) processed with a short 
developing time. 


MATCHING FILMS AND LIGHT SOURCES 


When you copy color slides, you should select a film that 
is balanced for the color quality of the light source you 
intend to employ to illuminate the source material. If you 
use a color film with a light source for which the film is 
not balanced, a color correction filter must be placed 
between the light source and the film. Correction filters 
are discussed in the filter data sections of this book. 
When making duplicate transparencies, you may have to 
use additional filters, as described on page 24, to control 
color shifts. 


COLOR NEGATIVE FILMS 








This is a general-purpose color negative film but has 
microfine grain, high sharpness, and excellent color satu- 
ration. It is balanced for exposure with daylight, electronic 
flash, or blue flashbulbs. The negatives can also be used 
to obtain black-and-white prints, Kopak Color Prints, and 
enlargements, or they can be printed on KoDAK EKTACOLOR 
37 RC Paper or its equivalent. Transparencies can be 
made on Kobak EKTACOLor Print Film 4109 (Estar Thick 
Base) or KopDAK EKTACOLOR Slide Film 5028 or its equiva- 
lent. KODACOLOR Slides in 2 x 2-inch (50 x 50 mm) mounts 
can be ordered through photo dealers from the original 
negatives. 
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A high-speed color negative camera film designed for use 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. KoDAk 
FLExICOLOR Chemicals are recommended to _ process 
KopDaAcoLor II Films. (Process C-41.) 


Sizes Available: C110 12- and 20-exposure cartridges, 
C126 12- and 20-exposure cartridges, C135 20- and 36- 
exposure magazines, C116, 120, 127, 616, 620, and 828 


rolls. 





Kopak VERICOLOR II Professional Film, like KODAK EKTACOLOR 
Professional Film, is a general-purpose color negative film 
but with much finer granularity and sharpness. It is bal- 
anced for exposure with daylight, electronic flash, or blue 
flashbulbs. Large-size color transparencies can be made 
by exposing directly onto Kopak Extacotor Print Film 4109 
(Estar Thick Base). Kopak Exktacotor Slide Film 5028 
can be used for making 35 mm transparencies. 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. KODAK 
FLEXICOLOR Chemicals are recommended to process KODAK 
VERICOLOR II Professional Film. (Process C-41.) 


Sizes Available: VPS135 20- and 36-exposure magazines, 
VPS120, VPS220, and VPS620 rolls. 





in tungsten light and in daylight with an appropriate filter. 
It is characterized by accurate tone reproduction, excel- 
lent image structure, and wide exposure latitude. 


Processing: Kodak does not provide a processing service 
for the film; however, many commercial motion picture 
laboratories do. 


Sizes Available: 35 mm x 100 foot, 35 mm x 200 foot, 35 
mm x 250 foot, 35 mm x 400 foot, 35 mm x 500 foot, and 
35 mm x 1000 foot rolls. 





This film has fine grain, excellent color quality, high sharp- 
ness, and it represents advances in color and tone repro- 
duction. Its speed is adequate for the majority of picture- 
taking conditions, and it has good exposure latitude. It 
can be exposed in daylight, with electronic flash, or blue 
flashbulbs. 


Processing: By Kodak laboratories and photofinishers. It 
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can be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. 


Sizes Available: KM135 20- and 36-exposure magazines, 
KM828 8-exposure roll. 





This is the tungsten version of KoDACHROME 25 Film and is 
for use with 3400 K photolamps. It has the same fine color 
quality and definition as the daylight film, and its speed is 
sufficient for photolamp illumination. This is an excellent 
film for informal portraits, close-ups, and title slides. 


Processing: By Kodak laboratories and photofinishers. It 
can be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. 


Size Available: KPA135 36-exposure magazine. 





A medium-speed color slide film which is more than twice 

as fast as KoDACHROME 25 Film. KoDACHROME 64 Film is a 

good general-purpose film; its higher speed makes it a 

good choice for making color slides when lighting condi- 

tions are less than ideal. This film represents advances in 

sharpness, grain, color reproduction, and exposure lati- 

tude. It is designed for exposure by daylight, electronic 
flash, or blue flashbulbs. 


Processing: By Kodak laboratories and photofinishers. It 
can be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. 


Sizes Available: KR110 and KR126 20-exposure cartridge, 
KR135 20- and 36-exposure magazines. 





A color film designed for exposure by daylight, electronic 
flash, or blue flashbulbs. When processed as recom- . 
mended, it yields color transparencies for projection or 
color printing. 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with KoDAK 
Mailers, available from local photo dealers. (Process E-4.) 


Sizes Available: EX135 20- and 36-exposure magazines, 
EX126 20-exposure cartridges, EX110 20-exposure car- 
tridges, EX120, EX127, and EX828 rolls. 


Kopak High Speed ExtacHrome Film (Daylight)—Film Speed: 
Daylight—ASA 160, Photolamp 3400 K—ASA 50 (with 
KODAK WRATTEN Gelatin Filter, No. 80B), Tungsten 3200 K— 
ASA 40 (with Kopak WraTTEN Gelatin Filter, No. 80A) 


An exceptionally fast color slide film for photographing 
dimly lighted subjects, fast action, and subjects that re- 
quire good depth of field and high shutter speeds. This 
film allows you to take pictures over a greater range than 
is possible with any other Kodak color film. You can use 
this film for existing-light subjects, such as performers 
illuminated by carbon-arc spotlights or indoor scenes illu- 
minated by existing daylight. An exceptional feature is that 
with special processing, you can expose the film at speeds 
higher than its normal speed. It is color balanced for expo- 
sure by daylight, electronic flash, and blue flashbulbs. No 
filters are required with any of these light sources. In gen- 
eral, for fluorescent illumination with appropriate filters, 
and arc lamps, the film is preferable to the tungsten film. 


Processing: By Kodak, other laboratories, or users. Can be 
sent to Kodak by dealers or directly by users with Kopak 
Mailers, available from local photo dealers. (Process E-4.) 


Sizes Available: EH135 20- and 36-exposure magazines, 
EH120 rolls, EH126 20-exposure cartridges. 


Kopak High Speed ExkTAcHROME Film (Tungsten)—Film 
Speed: Tungsten 3200 K—ASA 125, Photolamp 3400 K— 
ASA 100 (with Kopak WratTeEN Gelatin Filter, No. 814A), 
Daylight—ASA 80 (with KopAK WrRaTTEN Gelatin Filter, No. 
85B) 


An exceptionally fast color slide film for photographic sub- 
jects lighted by tungsten light. It is for use with 3200 K 
tungsten lamps but is excellent for existing tungsten light, 
such as the light from household lamps and other general 
purpose lamps. Outdoors at night you can use this film for 
pictures of illuminated buildings, fountains, statues, signs, 
street scenes, and similar subjects. As with Ektachrome 
daylight film, an exceptional feature is that with special 
processing, you can expose the film at speeds higher than 
its normal speed. 


Processing: By Kodak, other laboratories, or by users. It 
can be sent to Kodak by dealers or directly by users, with 
Kopak Mailers, available from local photo dealers. (Pro- 
cess E-4.) 


Sizes Available: EHB135 20- and 36-exposure magazines, 
EHB120 rolls. 


KODAK EKTACHROME 50 Professional Film (Tungsten)—Film 
Speed: Tungsten 3200 K—ASA 50, Photolamp 3400 K— 
ASA 40 (with Kopak WraTTEN Gelatin Filter No. 81A), Day- 
light—ASA 32 (with Kopak WraTTEN Gelatin Filter No. 85B) 


This color film is color-balanced for exposure by tungsten 
(3200 K) lamps. It produces color transparencies that are 
Suitable for direct viewing, or for printing by photo- 
mechanical methods. 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. (Pro- 
cess E-6.) 


Sizes Available: EPY135-36 and EPY120 rolls. 


KoDAK EKTACHROME 64 Professional Film (Daylight)—Film 
Speed: Daylight—ASA 64, Photolamp 3400 K—ASA 20 
(with Kopak WratTTEN Gelatin Filter No. 80B), Tungsten 
3200 K—ASA 16 (with Kopak Wratten Gelatin Filter 
No. 80A) : 


This color film is color-balanced for exposure to daylight, 
electronic flash, or blue flashbulbs without filters. It pro- 
duces color transparencies that are suitable for direct 
viewing, or for printing by photomechanical methods. 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. (Pro- 
cess E-6.) 


Sizes Available: EPR135-36 and EPR120 rolls. 


KODAK EKTACHROME 160 Professional Film (Tungsten)— 
Film Speed: Tungsten 3200 K—ASA 160, Photolamp 3400 
K—ASA 125 (with Kopak WraTTEN Gelatin Filter No. 814A), 
Daylight—ASA 100 (with Kopak Wratten Gelatin Filter 
No. 85B) 


This is a special-purpose, high-speed film intended pri- 
marily for use under existing tungsten light conditions. It 
produces color transparencies that are suitable for direct 
viewing, or for printing by photomechanical methods. 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with 
KoDAK Mailers, available from local photo dealers. (Pro- 
cess E-6.) 


Sizes Available: EPT135-36 and EPT120 rolls. 


KODAK EKTACHROME 200 Professional Film (Daylight)—Film 
Speed: Daylight—ASA 200, Photolamp 3400 K—ASA 64 
(with KoDAK WratTeN Gelatin Filter No. 80B), Tungsten 
3200 K—ASA 50 (with Kopak Wratten Gelatin Filter 
No. 80A) 


This film is recommended for photography of fast action, 
interiors lighted by daylight and other dimly lighted ob- 
jects, and close-ups requiring the utmost depth of field. 
It produces color transparencies that are suitable for 
direct viewing, projection, or printing by photomechanical 
methods. It can be exposed in daylight, with electronic 
flash, or blue flashbulbs. 


Processing: By Kodak, other laboratories, or users. Can 
be sent to Kodak by dealers or directly by users with 
Kopak Mailers, available from local photo dealers. (Pro- 
cess E-6.) 


Sizes Available: EPD135-36 and EPD120 rolls. 


COLOR SLIDE- 
DUPLICATING FILMS 


KODAK EKTACHROME Slide Duplicating Film 5038 


A new faster speed, color reversal film recommended for 
making duplicate color slides from originals on KODACHROME 
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and Kopak EKTACHROME Films. It is intended primarily for 
exposure with tungsten illumination; electronic flash can 
also be used with appropriate filtration. Characteristics 
include low, matched contrasts, improved color reproduc- 
tion, particularly of greens, and high maximum densities. 
Photofinishers can expose this film with production color 
printers, or professional photographers can use ordinary 
slide-duplicating equipment. 


Size Available: 35 mm x 100 feet. 


Processing: Process E-4 with short first developer time. 





A color reversal film for making duplicate slides from 
original transparencies. This film has low, matched color- 
layer contrasts that contribute to good color reproduction. 
The film is intended primarily for exposure with tungsten 
illumination. It can also be exposed in electronic-flash 
slide-copying devices if color compensating or color 
printing filters are used. 


Processing: By Kodak, other laboratories, or users. 


Sizes Available: 135 36-exposure magazines, 35 mm x 
100 foot, 35 mm x 400 foot, and 35 mm x 1000 foot rolls. 


COLOR 
INTERNEGATIVE FILM 






Recommended for making color internegatives from color 
transparencies and for making copy negatives from color 
prints or artwork. The film is balanced for exposure with 
3200 K lamps at exposure times from 1/10 second to 16 
seconds. It provides color and tone-scale corrections that 
make possible excellent quality in color reproductions 
without supplementary masking. Internegatives can be 
used to make color prints on Kopak EKTACOLoR RC Papers 
and to make color slides on Kopak EkTAcoLor Slide Film 
5028. If the volume of slides or filmstrips to be printed is 
large, the printing should probably be done by a motion 
picture laboratory on EastMaN Color Print Film 5381 
(35 mm). 


Processing Equipment 


EkTACOLOR Internegative Film 6008 is not processed by 
Eastman Kodak Company. It can be processed in Nikor or 
other spiral reels, but continuous processors of the type 
used in motion picture laboratories are recommended. 
Shorter strips of film, equivalent in length to 20- and 36- 
exposure rolls for 35 mm cameras, can be processed in 
rack-and-tank (deep tank), reel-and-rack (314-gallon/ 
13.3 | tank), or single- or multiple-reel tank equipment. 


For satisfactory quality with EktacoLor Internegative 
Film 6008, use internegative developer. The working solu- 
tion of internegative developer is prepared from KoDAK 
Internegative Replenisher (supplied in 5-gallon/19 | size) 
and Kopak Internegative Starting Solution (supplied in 
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F 





‘This film is a multilayer co or material designed for direct | 


BLACK-AND-WHITE FILMS 






‘A moderate-speed, panchromatic ilm that yields negatives 


314-gallon/13.3 | size) or equivalents. Kopak Color Film 
Processing Chemicals, Process C-22, are used for the 
remainder of the process, and the procedure is exactly the 
same as for Process C-22. 


COLOR DIRECT-PRINT 





printing from Kodacolor and Ektacolor negatives and 
Ektacolor internegatives. It yields positive transparencies 
that can be mounted in 2 x 2-inch (50 x 50 mm) mounts or, 
if the film is uncut, used as a filmstrip. It can be exposed 
with ordinary contact-printing or copying equipment and 
processed with ordinary darkroom equipment. 


Processing: KopAK EktacoLor Slide Film 5028 is not pro- 
cessed by Eastman Kodak Company. Chemicals for pro- 
cessing solutions are supplied in prepared form in the 
Kopak Color Processing Kit, Process C-22. Prepared 
chemicals to make the individual solutions are also avail- 
able. Complete processing instructions are included with 
the instruction sheet for the film. 


Size Available: 35 mm x 100 feet, perforated or unper- 
forated. 





This film is intended specifically for making color prints 
from original color negatives, color duplicate negatives, 
or color internegatives derived from color reversal origi- 
nals. Color SP Print Film is characterized by excellent 
sharpness and extremely high resolving power. 


Processing: Kodak does not provide a processing service 
for this film; however, many commercial motion picture 
laboratories do. 


Sizes Available: 35 mm x 2000 foot and 35 mm x 3000 
foot rolls. 





with extremely fine grain and excellent definition. This film 
is particularly suitable whenever a very high degree of 
enlargement is required. 


Processing: With reversal processing in the Kopak Direct 
Positive Film Developing Outfit, KoDAK PANATOMIC-X Film 
(FX135) can be used to make 2 x 2-inch (50 x 50 mm) 
slides or filmstrips from prints, halftones, or outdoor and 
indoor subjects. In this procedure, the exposure indexes 


* Kodak does not process black-and-white film. 











differ from those given in the instructions packaged with 
the film. The data given here apply only to PANATOMIC-X 
Film, 135 size. 


Sizes Available: FX135 20- and 36-exposure magazines. 





| A etch il ite 
-Kopak Dire 


This is a medium-speed, fine-grain, panchromatic reversal 


film designed for reversal processing to produce 2 x 2-inch 
(50x50 mm), black-and-white transparencies or filmstrips. 
This film is well suited for copying prints, other halftones, 
34 x 4-inch (83 x 102 mm) slides, and it can be used for 
indoor and outdoor picture-taking. 


Speed: Daylight—80, Tungsten—64 


These speeds are recommended for meters marked for 
ASA Speeds. Normally they provide a safety factor in expo- 
sure when the film is processed exactly as recommended: 
temperature, time, and agitation are particularly important. 


Processing: Reversal processing instructions are included 
with the film instruction sheet. 


Size Available: DP402—100 feet, 35 mm, perforated and 
frame-numbered. 





This black-and-white film has a low-speed, blue-sensitive 
emulsion that is useful for printing positive transparencies 
or filmstrips from continuous-tone or line negatives. 

If black-and-white transparencies are mounted in card- 
board mounts, they may buckle when projected; for best 
results, they should be mounted between sheets of glass. 
This film is not recommended for use in a camera. 


Sizes Available: FRP651—35 mm, perforated, not frame- 
numbered, 100 ft rolls. P426—35 mm, unperforated, not 
frame-numbered, 100 ft rolls on 1-inch cores. 






An extremely high-contrast, orthochromatic film on acetate 
base, designed primarily for making line and halftone nega- 
tives and positives for photomechanical reproduction. This 
film has wide development latitude and is well suited to 
making title slides and filmstrips. KODALITH Ortho Film 
6556, Type 3, is on .0053-inch base. 

With KobDALITH Ortho Film 8556, Type 3 (Thin Base), 
the negatives can be printed with the image side toward 
the light source for lateral image reversal. There is no 
appreciable loss of detail because the .0032-inch anti- 
halation base is thin and clear. 


Processing: Processing instructions are included with the 
film instruction sheet. 


Sizes Available: 35 mm rolls and sheets through graphic 
arts outlets selling Kodak products. 









This is a medium-speed, fine-grain, panchromatic reversal 
film designed for reversal processing to produce 2 x 2-inch 
(50x50 mm), black-and-white transparencies or filmstrips. 
This film is well suited for copying prints, other halftones, 
314 x 4-inch (83 x 102 mm) slides, and it can be used for 
indoor and outdoor picture-taking. 


Speed: Daylight—80, Tungsten—64 


These speeds are recommended for meters marked for 
ASA Speeds. Normally they provide a safety factor in expo- 
sure when the film is processed exactly as recommended; 
temperature, time, and agitation are particularly important. 


Processing: Reversal processing instructions are included 
with the film instruction sheet. 


Size Available: DP402—100 feet, 35 mm, perforated and 
frame-numbered. 





This black-and-white film has a low-speed, blue-sensitive 
emulsion that is useful for printing positive transparencies 
or filmstrips from continuous-tone or line negatives. 

If black-and-white transparencies are mounted in card- 
board mounts, they may buckle when projected; for best 
results, they should be mounted between sheets of glass. 
This film is not recommended for use in a camera. 


Sizes Available: FRP651—35 mm, perforated, not frame- 
numbered, 100 ft rolls. P426—35 mm, unperforated, not 
frame-numbered, 100 ft rolls on 1l-inch cores. 






An extremely high-contrast, orthochromatic film on acetate 
base, designed primarily for making line and halftone nega-. 
tives and positives for photomechanical reproduction. This 
film has wide development latitude and is well suited to 
making title slides and filmstrips. KODALITH Ortho Film 
6556, Type 3, is on .0053-inch base. 

With KobALitH Ortho Film 8556, Type 3 (Thin Base), 
the negatives can be printed with the image side toward 
the light source for lateral image reversal. There is no 
appreciable loss of detail because the .0032-inch anti- 
halation base is thin and clear. 


Processing: Processing instructions are included with the . 
film instruction sheet. 


Sizes Available: 35 mm rolls and sheets through graphic 
arts outlets selling Kodak products. 
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EXPOSURE 


Accurate exposure determinations are necessary to estab- 
lish and maintain exposure control that will produce satis- 
factory image and flesh tones consistently from one scene 
to the next, to maintain optimum quality, thereby reducing 
the need for costly reshooting. 


EXPOSURE LATITUDE 


The exposure latitude of a film is the range of camera 
exposures from underexposure to overexposure that will 
produce pictures of acceptable quality with that particular 
film. 

Exposure latitude varies with the film, the subject bright- 
ness range, and your own requirements for picture quality. 


EXPOSURE GUIDES 


Kodak film data sheets and dial exposure guides offer a 
variety of information on illumination, subject brightness, 
film speed, and even printmaking requirements. See the 
Kopak Master Photoguide (AR-21), available from your 
photographic dealer. 


EXPOSURE METERS 


Exposure meters are available in two types and are classi- 
fied as either reflected-light or incident-light instruments. 
Attachments are also available for some reflected-light 
meters that make them capable of measuring incident- 
light readings. The spot meter is a variation of the reflected- 
light meter. The following information deals with the types 
of meters and their normal usage. 


Types of Exposure Meters 


An incident-light meter measures the light that falls on the 
subject or the scene from all external sources. To make 
an incident-light measurement with a meter that has an 
integrating sphere or a spherical light-sensitive cell, the 
meter is held in the subject plane, usually near the subject, 
and pointed toward the camera. 

A reflected-light meter measures the average brightness 
of the light that is reflected from the scene. For an overall 
measurement of the light level, the photographer generally 
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Figure 21—Incident-light measurement. 


Figure 22—Reflected-light measurement. 





Figure 23—Typical subject requiring 
spot meter measurement. 


Figure 24—Spot meter in use. 





stands at the camera position and aims the meter toward 
the scene that is to be photographed. For reading key ele- 
ments, the meter is taken close in—near a person’s face, 
for example. 

The spot meter is a reflected-light meter that is unique 
because it has an unusually narrow angle of acceptance. 
Instead of measuring the brightness of the entire scene, it 
reads only an extremely small area or spot. This type of 
meter offers the advantage of making readings of light and 
dark areas from the camera location. The spot meter is 
particularly applicable to telephoto photography because 
only a small portion of the overall scene is included in the 
picture. For scenes having extremely high contrast, the 
spot meter can be used to read small critical areas in order 
to find the best exposure. 


Selective Meter Readings 


Selective readings must be made when large dark or light 
areas dominate the center of interest. In such scenes the 
meter will be influenced excessively by the predominant 
area and will indicate an exposure that is incorrect for the 
principal subject, so a selective meter reading must be 
made to determine the correct exposure. To do this, a 
close-up (or spot-meter) reading is taken of the center of 
interest. During close-up readings, neither your shadow nor 
that of the meter should be allowed to fall on the subject 
area being read. 

An example of the need for a selective meter reading 
outdoors is when the scene is backlighted (the backlight is 
usually brighter than the frontlight on the principal sub- 
ject). It is also possible for the sun to shine on the light- 
sensitive cell in the meter. That, of course, would cause an 
incorrect reading and lead to objectionable underexposure. 
The solution is to take a close-up reading of the subject 
while shading the meter from the direct rays of the sun. 

To properly expose a scene which has both bright and 
dark areas, make reflected-light meter readings of the 
important areas, and use an f-number midway between the 
f-numbers indicated by your meter. (See Bracketing Ex- 
posures, below.) 


Bracketing Exposures 


There may be times when abnormal physical limitations or 
subject lighting will make it impractical or impossible to 
obtain an accurate (close-up) exposure reading of the 
subject. In such cases, it is wise to bracket your exposure 
so as to have correctly exposed film. To do this, expose 
the scene at the setting indicated by the meter. Then make 
a second exposure at a lens opening 14 stop smaller and 
a third at a lens opening 14 stop larger than the setting 
indicated by the meter. If there is still a doubt in your mind, 
shoot an additional pair of exposures 1 stop more and 
1 stop less than the exposure recommended by the meter. 


METER READINGS FROM THE 
KODAK NEUTRAL TEST CARD 


This card* is designed to provide a meter-reading target 
of known reflectance value. One side of the card is gray 
and has an 18-percent reflectance value. The other side is 
white with a reflectance value of 90 percent. The uniform, 
neutral surface of the card makes it especially useful in 
connection with color photography and when copying art- 
work. To prevent specular or mirror-like reflections, each 
side has a matte finish. 

In use, hold the card in a vertical position close to and 
in front of the subject and facing halfway between the 
camera and the main light. For the light reading, the meter 
is held within not more than 6 inches of the card surface 
and in such a manner that the card is not shaded by the 
meter or the person holding it. A reading taken from the 
gray side of the test card will approximate a reflected-light 
reading of an average indoor scene, taken from the camera 
position. Thus it can be used to compute exposure by 
operating the meter calculator in the normal manner for 
reflected light. 


*See your local dealer in photographic supplies. 


In dim illumination, a more satisfactory deflection of the 
pointer on the meter light scale can be obtained by using 
the white side of the test card. Since the white side reflects 
5 times as much light as the gray side, the film speed 
value should be divided by 5 and rounded to match the 
nearest value marked on the emulsion speed dial of the 
meter. Then use the exposure indicated by the meter for a 
normal subject. 

Since the test card reading is similar to a measurement 
of incident illumination, it takes no account of subject 
material that differs in reflectance from the average. There- 
fore, with either side of the card, decrease the calculated 
exposure by 14 to 1 stop if the subject is unusually light. 
If the subject is unusually dark, increase the calculated 
exposure by 14 to 1 stop. 

When the test card is used to determine exposure for 
copying artwork, place it in the copy position and make the 
reading as indicated above. Generally there is no adjust- 
ment required for dark or light artwork, since it is intended 
to appear as it is viewed. (See page 48.) 


EXPOSURE CORRECTION 
FOR EXTENSION TUBES 


In computing exposure for extreme close-up photography, 
it is particularly important to allow for the effective increase 
in the f-value caused by using an extension lens tube. 
Whenever the subject is closer than 8 times the focal length 
of the lens, the f-value shown by the lens opening ring no 
longer indicates the effective aperture. In 1:1 (same-size) 
copying, for example, an error factor of 4X is introduced 
and must be compensated for. The calculators on some 
exposure meters provide means for determining correct 
exposure for close-up work. (No correction is required if 
close-up supplementary lenses are used.) 

The Kopak Master Photoguide (AR-21) provides a con- 
venient calculator dial for determining the effective f-num- 
ber quickly and easily. You can also calculate the effective 
f-number by using the formula below. 

The lens-to-film distance is approximately equal to the 
focal length of your camera lens plus the distance the lens 
is extended beyond its position at infinity focus. 


Indicated f-number X 


Lens-to-film distanceT 
Effective f-number = —_——__ ——_——— 
Focal lengtht 


FLASH EXPOSURE 


The most important factor affecting flash exposure is the 
distance from the flash to your subject. Subjects close to 
the flash receive more light, while subjects farther away 
receive less light. Some cameras automatically adjust for 
the proper flash exposure as you focus the lens. With non- 
adjustable cameras, flash-to-subject distances of 4 to 10 
feet (1.2 to 3 m) usually produce acceptable exposures. 


tExpressed in the same units (such as inches or millimeters). 
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With most adjustable cameras, however, flash guide num- 
bers provide the most convenient means for determining 
flash exposure. 

Guide numbers have been established for the speed of 
the film that is being used, the type of flashbulb and 
reflector, the shutter speed, and the synchronization of 
your shutter. Flash exposure tables in the data sheet or 
on the flash lamp carton for each film give the rec- 
ommended guide numbers for different combinations of 
these variables. 





10 feet —___—__——> 991 


(3 m) 





Figure 25 


For average subjects, divide the proper film-guide num- 
ber by the flash-to-subject distance in feet to find the 
f-number. For example, if the film guide number is 80 
and the subject is 10 feet away from the flash, divide 
80 by 10. The answer 8 indicates that you should set the 
lens opening at f/8. If the resulting number should fall 
between two f-numbers marked on your camera lens, set 
the lens opening at the nearest f-number or halfway be- 
tween the two, whichever is closer. 

Guide numbers are just guides; they are for average 
subjects in average-size rooms. They do not take into 
account subjects that are lighter or darker than average, 
or small rooms with light-colored walls that reflect much 
light. If you are photographing a light subject, use a lens 
opening 14 stop smaller than the guide number indicates; 
for a dark subject, use 14 stop larger. In small rooms with 
light-colored walls, use 1 stop less exposure than the guide 
number indicates. 

If necessary, you can modify the guide numbers to 
improve your exposure. If your pictures are consistently 
underexposed—if your negatives are too light or your slides 
are too dark—use a smaller guide number. If your pictures 
are consistently overexposed—if your negatives are too 
dark or your slides are too light—use a larger guide 
number. 

The Kopak Master Photoguide (AR-21), described 
earlier, simplifies calculating flash exposure. It includes 
a convenient flash exposure dial. 


ELECTRONIC FLASH EXPOSURE 


Exposure with electronic flash is also based on the distance 
from the flash unit to the subject. To determine the correct 
camera settings, proceed as you do when using flashbulbs 
—divide the guide number by the distance from the flash 
unit to the subject. There are two differences: (1) with 
electronic flash, the guide number for a given film is the 
same at any shutter speed; (2) usually the final guide 
number must be determined by the photographer’s tests 
of his own equipment rather than by consulting a printed 
chart. 

The guide number is the same at any shutter speed 
because the duration of the electronic flash is so short 
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that even the fastest shutter speeds will catch the complete 
light output when the shutter is properly adjusted at X 
synchronization. (Focal-plane shutters usually must be 
set at no faster than 1/60 second with electronic flash.) 

The photographer must test his own equipment when 
using electronic flash, because the light output of an 
electronic flash unit depends on several things: the energy 
applied to the flashtube (measured in watt-seconds), the 
efficiency of the tube, the efficiency of the reflector, and 
the number of flash units being fired from a single power 
source. 


FILTERS 


The majority of filters commonly used in black-and-white 
photography are not suitable for color photography. How- 
ever, there are some exceptions. These include polarizing 
screens and neutral density filters. Polarizing screens 
and neutral density filters do not change the color ren- 
dition of a scene; therefore, they can be used with color 
as well as with black-and-white films. 


POLARIZING FILTERS 


Polarizing filters can be used for subduing undesirable 
reflections from nonmetallic surfaces* (such as glass, 
water, and wood) and for controlling the brightness of the 
sky. A polarizing screen for controlling the brightness of 






Figure 26A—Objectionable reflections are evident 
when a polarizing screen is not used. 


Figure 26B—Reflections can be reduced consider- 
ably with a polarizing screen. 


the sky offers a number of advantages over color filters: 
(1) The color rendering of objects in the foreground is 
altered very slightly; (2) It is easy to determine the effect 
produced by the polarizing screen by checking the appear- 


*For metallic surfaces, see page 49. 








Figure 27A—This picture was taken without a 
polarizing filter. sky. 


ance of the image in a reflex-camera finder or by looking 
through the polarizing screen when it is held at the same 
angle as the camera; (3) Other filters can be used with 
the polarizing screen to control the color or the mono- 
chromatic rendering of objects in the foreground while 
the brightness of the sky is being controlled independently 
by the polarizing screen. 

The amount of polarized light from a particular area 
of the sky varies according to the position of the area with 
respect to the sun, the maximum occurring at an angle 
of 90 degrees from the sun. 

A polarizing filter has a minimum filter factor of 2.5 
(increase exposure by 114 stops). This factor applies 
regardless of how the polarizing screen is rotated. In 
addition to this exposure increase, you must make any 
exposure increases required by the nature of the lighting. 
For example, for the dark-sky effect, the scene must be 
sidelighted or toplighted, so it will be necessary to add 
approximately 14-stop exposure to the 114-stop increase 
required by the polarizing filter factor. 

An additional 14-stop exposure should be allowed for 
subjects on which reflections are eliminated by the polariz- 
ing filters, because reflections often make objects look 
brighter than they really are. 


KopaAK WRATTEN Neutral D e nsity Filters, No. 96 © 
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Figure 27B—A polarizing screen darkened the 





Figure 27C—A No. 25 (A) red filter with a 
polarizing screen will produce a dramatic sky 
similar to this one. 


NEUTRAL DENSITY FILTERS 


Filters such as the Kopak WraTTeN Neutral Density Fil- 
ter, No. 96, are used in color and black-and-white pho- 
tography to reduce the intensity of light reaching the film 
without affecting the tonal rendition of colors in the scene. 
With neutral density filters, as shown in the table, it is 
possible to shoot in bright sunlight at large apertures to 
cause unwanted backgrounds to be out of focus. 


FILTER FACTOR 


Because a filter absorbs some of the light that would other- 
wise fall on the film, some increase in exposure is needed 
over that required when no filter is used. The number of 
times by which an exposure must be increased for a specific 
filter with a particular photographic material is called the 
filter factor or multiplying factor. This factor depends prin- 
cipally upon the absorption characteristics of the filter, 
the spectral sensitivity of the photographic material, and 
the spectral composition of the light falling on the subject. 
Filter factors published in Kodak informational publica- 
tions or in film data sheets—are intended only as approxi- 
mate guides. 

Published filter factors apply strictly to the specific 
lighting conditions under which the measurements were 
made, so it may be desirable to determine the appropriate 
filter factor under actual working conditions. The filter 
factor is the ratio of the two exposures that produces equal 
densities. 

Exposure with filter 


Filter factor = ————————— 
Exposure without filter 


FILTERS FOR BLACK-AND- 
WHITE PHOTOGRAPHY 


Filters for black-and-white photography are used chiefly 
with panchromatic negative films that are being exposed 
to daylight. These filters emphasize clouds, reduce the 
brightness of blue sky or water, penetrate haze in distant 
landscapes, increase tonal contrasts between colored 
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objects, or produce special effects (such as simulated 
night scenes). Under artificial lighting, such filters are 
used for special effects only. 

The filters used in black-and-white picture-taking can 
be divided into three main types: (1) Correction filters 
change the response of the film so that all colors are 
recorded at approximately the relative brightness values 
seen by the eye; (2) Contrast filters change the relative 
brightness values so that two colors that would otherwise 
record as nearly the same shade of gray will have decidedly 
different brightness in the picture; (3) Haze filters reduce 
the effects of aerial haze. 


FILTERS FOR COLOR 
PHOTOGRAPHY 


When exposing color films or when making color prints 
and duplicates, there are a number of conditions under 
which good color rendition can be obtained through the 
use of correcting filters. Daylight and artificial light differ 
from one another in spectral quality and are individually 
subject to considerable variation. Since it is not practical 
to supply color films that are balanced for every type of 
light, it has been necessary to standardize on a few films 
designed for use with the most common light sources 
(tungsten 3200 K and 3400 K and daylight 5500 K). 
When lighting conditions are encountered other than those 
specified for the particular film being used, correction 
filters can be used to adjust the color quality of the illu- 
mination to that for which the film is balanced. 

Filters suitable for use in front of a camera or enlarger 
lens can be divided into three groups: 


1. Kopak Color Compensating Filters (CC Filters) change 
the overall color balance of photographic results ob- 
tained with color films, and they also compensate for 
deficiencies in the quality of the light by which color 
films must sometimes be exposed. They are available 
in several densities in each of 6 colors (red, green, 
blue, cyan, magenta, and yellow). The red, green, and 
blue filters each absorb 24 of the visible spectrum; 
the cyan, magenta, and yellow filters each absorb 14 
of the spectrum. 

2. Kopak Light Balancing Filters change the color quality 
of the illumination so that you can obtain cooler (bluer) 
or warmer (yellower) color rendering. Unlike CC Filters, 
which absorb a specific portion of the visible spectrum, 
Light Balancing Filters provide an adjustment through- 
out the spectrum so that the energy distribution of a 
tungsten light source is changed from one color tem- 
perature to another. 

3. Kopak Color Conversion Filters change the color quality 
of various light sources so that you can use these illumi- 
nants with specific types of color films. 

Kopak Color Printing Filters (Acetate) are not intended 
for use in front of the camera or enlarger lens. They are 
intended for use between the light source and the material 
being copied or printed. You can obtain more information 
about Color Printing Filters (CP Filters) in Kodak Data 
Book No. E-66, Printing Color Negatives. 
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FILTERS WITH ELECTRONIC FLASH 


The color of the light from most electronic flash units is 
very close to the color of daylight, so you can usually use 
electronic flash with daylight-type color films without any 
filters over the camera lens. But some electronic flash units 
produce light that is slightly bluer than daylight, especially 
when the lamp is new. If your flash unit produces slides 
that are a little bluer than you like them, use a warming 
filter, such as a No. 81B filter, over the camera lens. 
Increase exposure by 14 stop to compensate for this filter. 
As reflectors and tubes age, they sometimes become 
warmer in color, and you may no longer need to use a filter. 


ULTRAVIOLET-ABSORBING AND 
HAZE-CUTTING FILTERS 


Photographs of distant landscapes, mountain views, snow 
scenes, scenes over water, and scenes in open shade made 
on color films balanced for daylight are frequently ren- 
dered with a bluish cast. Sometimes aerial photographs 
also exhibit a bluish cast that is caused by the scattering 
of ultraviolet radiation to which the blue-sensitive emulsion 
layer is especially sensitive. Kopak Skylight Filter, No. 1A, 
is designed to absorb ultraviolet light. With this filter over 
the lens, the bluish cast can be reduced and a slight degree 
of haze penetration can be obtained. No increase in ex- 
posure is necessary. 


HANDLING AND CARE OF FILTERS 


Don’t use scratched, dirty, or fingerprinted filters in the 
path of image-forming light. They can cause a serious loss 
of definition. Gelatin filters are coated with a lacquer that 
protects the surface, but does not affect optical perfor- 
mance. However, touch the filters only at the edges, and 
hold them between sheets of paper when you handle and 
cut them. 

Gelatin filters can be held conveniently over a lens by 
means of Kopak Gelatin Filter Frames, which are available 
in sizes to hold 2-, 3-, and 4-inch gelatin filter squares. 
The filter frames fit into Kopak Gelatin Filter Frame Hold- 
ers. A filter frame holder, in turn, is held over a lens by 
an adapter ring. You can mount a gelatin filter in cardboard 
for temporary use, or simply tape the filter to the lens 
mount. 

Cemented filters are precision units. Treat them as 
carefully as fine lenses. Never subject them to excessive 
heat or humidity. 


CLEANING 


Finger marks, grease, or water drops can be removed from 
both lacquered gelatin-film filters and cemented filters as 
follows: First brush away any grit or dust. Then wipe the 
surface gently with a cleaner such as KopaK Lens Cleaner. 
Be careful to avoid wrinkling or distorting the filter. 


NOTE: Lens cleaner should not touch the edges of a 
cemented filter. 


MORE INFORMATION ON FILTERS 


For more data about Kodak filters, please refer to Kodak 
Publication No. B-3, Konak Filters for Scientific and Tech- 
nical Uses, and Kodak Publication No. E-23, Filter Data 
for KoDAK Color Films. 


LIGHTING 


OUTDOOR LIGHTING 


Outdoor shooting with direct sunlight requires a careful 
evaluation of exposure, light direction, and subject bright- 
ness range. For color photography, the color quality of 
the light must also be considered. 

Accurate exposure determinations are necessary with 
nonautomatic cameras to establish and to maintain ex- 
posure control of the subject that will be consistently sim- 
ilar from one scene to the next. With nonautomatic cameras 
the use of an exposure meter is desirable. (See Exposure, 
page 20.) 

The time of day must be considered for daylight photog- 
raphy to make sure that the light will come from the 
direction that best illuminates the subject. With immobile 
objects such as buildings or landscapes, photography early 
or late in the day may be required to obtain the desired 
effects. 

Midday photography on a sunny day can result in 
objectionable dark shadows under the eyes and chins of 
the people being photographed. This situation can be 
corrected by using fill-in flash or a reflector. Flat or um- 
brella-type folding reflectors made of plastic or fabric can 
be purchased or made for this use. Or you can make a 
satisfactory reflector from 14-inch plywood, painted matte 
white on one side with aluminum paint or foil on the other. 
The aluminum side provides a bright, harsh fill light while 
the white side produces a soft lighting effect. 


INDOOR LIGHTING 


Except for special effects, lights that are appreciably dif- 
ferent in color quality should not be mixed. In viewing the 
Original scene, the eye adapts in such a way that color 
differences between two light sources tend to be minimized. 
The film, however, has no power of adaptation and will 
show the full color difference in parts of the subject illumi- 
nated by light sources differing in color quality. Correction 
cannot be made for mixtures of light from different types 
of sources by placing filters over the lens, because any 
filter that compensates for the light from one source will 
also change the effect of another. However, filters can be 
used over one light source so that it will match another. 


Tungsten Illumination 


Professional color films are balanced for use with 3200 K 
or 3400 K lamps operated at their rated voltage. These 
lamps can be purchased from photographic stores and 
electrical supply houses. The line voltage should be 
measured under full load to determine the actual voltage 
of the power that will be used. 

The color temperature of tungsten lamps changes with 
voltage fluctuations, increasing with higher voltage and 
decreasing with lower voltage. For example, the color 
temperature of a tungsten lamp designed for operation at 
115 volts increases about 10 K for each increase of 1 
volt. Variations of less than 100 K on scenes having no 
large areas of near-neutrals ordinarily do not produce a 
serious change in color rendering. On subjects with im- 
portant neutral areas, however, a shift of 50 K can be 
noticed. 


Fluctuations in line voltage are more common than is 
generally realized. They can be classified into two types: 
(1) slow, or long-term, changes caused by such factors as 
the time of day; (2) sudden fluctuations caused by the use 
of electrical equipment in the immediate vicinity. 

In the case of both temporary and permanent installa- 
tions, the local power company will sometimes arrange for 
a special line to help prevent voltage fluctuations caused 
within the building and in some instances to provide an 
independent source of power to prevent an overload on 
existing wiring. 

Light of the correct color quality is best secured by 
operating lamps at exactly their rated voltage. When it is 
not possible to burn lamps at the proper voltage, correction 
can be obtained with the appropriate filter. However, the 
first effort should be to use recommended lamps at rated 
voltage. Voltage should always be measured with the line 
under normal load; if four lights are normally used, for 
example, all four should be turned on when the voltage is 
checked. In each case, the voltage should be measured at 
the lamp. In setting up a studio, be sure to use wiring and 
other electrical equipment of ample rating in order to avoid 
danger of overheating and to avoid voltage drops in leads. 


Tungsten-Halogen Lamps 


A tungsten-halogen lamp generally has a tungsten filament 
inside of a quartz envelope. This type of lamp will not 
blacken the inside of the envelope and will maintain an 
almost constant brightness and color temperature through- 
out its life. These lamps, if intended for photography, have 
a color temperature of 3200 K or 3400 K. Dichroic filtra- 
tion is available for converting them for daylight use. 
Tungsten-halogen light sources are compact and light- 
weight enough for work on location. Some are used in 
reflectors while others have their own built-in reflectors. 
For its size, a tungsten-halogen lamp generally delivers 
more light than a conventional 3200 K or photoflood lamp. 


Photoflood Lamps 


Photoflood lamps are not generally recommended because 
their color temperature (approximately 3400 K) changes 
more rapidly and to a much greater extent than that of 
conventional 3200 K lamps or tungsten-halogen lamps. 


Fluorescent Lamps 


Pictures made on daylight-type film without a filter in 
fluorescent light may be acceptable, although the pictures 
usually have a greenish cast. Tungsten film without filters 
usually produces pictures that are much too blue. Gen- 
erally speaking, it is not practical to use filters in existing- 
light photography, because they absorb too much light 
and reduce the effective speed of the film. However, when 
the reduced film speed is acceptable for the type of 
pictures you want to take, you can improve the color 
quality of pictures taken under fluorescent illumination 
by using filters over your camera lens. 

Selecting filters for fluorescent illumination is some- 
times difficult because the lamps are often inaccessible 
and therefore hard to identify. There are several kinds of 
fluorescent lamps, and each kind produces light of a 
slightly different color which may be modified further by 
the light fixture. If optimum color rendition is important 
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STARTING FILTERS* AND EXPOSURE INCREASESt FOR 
TEST SERIES WITH FLUORESCENT ILLUMINATION 


















KODAK Type of Fluorescent Lamp 


Film : : .._ | Warm White Cool Cool White 
Daylight Type 4OM+30Y | 20C+30M | 40C+40M | 60C+30M 30M 30C + 20M 
and Type S +1 stop +1 stop +11 stop | +134 stop | + % stop +1 stop 

Hee ee 85B¢ + 30M | som+4oy | 30M+20Y | 10 | 50M+60Y | 10M+30Y 
+ 3 stop 



































Tungsten and +107 1 
Type L +1 stop eo | CU 






















Type A ee AOM+30Y | 30M+10Y | NoFilter | 50M+50Y | 10M+ 20Y 
: + 1 stop +1 stop +1 stop None +113 stop | + % stop 


40M+30Y | 20C+30M | 40C+40M | 60C+ 30M 30M 30C + 20M 


*KODAK Color Compensating Filters, except as noted 

tIncrease a meter-calculated exposure by the amount indicated in the table to compensate for light 
absorbed by the filters recommended. If this makes the exposure time longer than that for which the 
film is designed, refer to the table in the data sheet section of the Kodak Data Book No. E-77, KODAK 
Color Films, for further filter and exposure-time adjustments that must be added to these lamp-quality 


corrections. 
tKODAK WRATTEN Gelatin Filter, No. 85B 


and you can find out the kind of lamps in use, you can 
improve the color in your pictures by using the KoDAK 
Color Compensating Filters recommended in the table 
above. These filters are available from photo retailers. 

Since you may have difficulty finding out what kind of 
fluorescent lamps are in use, you can use a compromise 
filter. Lamp manufacturers’ sales figures show that a large 
majority of the fluorescent lamps sold are white, warm 
white, or cool white. Therefore, you can reasonably assume 
that the lamps in use are one of these three kinds. If you’re 
using a daylight-type film, the average filter recommenda- 
tion is a CC30M filter. Increase exposure by 24 stop with 
this filter. If you’re using tungsten-type film, the average 
filter is a CC4OR filter with a 1-stop increase in exposure. 

For critical work with color slide film, you should take 
test pictures using your film with the filters recommended 
in the table for each type of lamp. Color negative film, 
such as Kopaco.or II Film, is a good choice for taking 
pictures under fluorescent illumination because color ren- 
dition can usually be improved when your negatives are 
printed. 


Fluorescent and Supplementary Lighting 
If the available fluorescent light is insufficient to allow 
on-camera filtration, use flash or tungsten-halogen lamps 
as the main source of illumination. A high level of illumina- 
tion on the main subject will overpower the fluorescent 
lighting, making the background appear darker. The off- 
color cast will be less objectionable. Unfiltered tungsten 
lamps located at various points in the area will help to 
warm up the scene even though the best color reproduction 
will not be possible. 

All recommendations given here are starting points. If 
at all possible, you should make tests with your own equip- 
ment under conditions you are most likely to encounter. 


Bounce Lighting 
When fast color or black-and-white films are used in areas 
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where walls and ceilings are of a light neutral color, bounce 
lighting can be used for principal or supplementary light- 
ing. Bounce lighting is suggested for informal or uncon- 
trolled situations, because it permits people to move 
around with some freedom without requiring changes in 
lighting or in lens settings. A weak fill light on or near the 
camera will lighten face shadows and add catchlights to 
the eyes of people in the scene. 


Electronic Flash 


This is an excellent light source for outdoor film, as a main 
source indoors especially where the predominant lights 
are fluorescent, and for copying both reflection materials 
and transparencies. The duration of the flash is extremely 
brief (1/500 second or less), and photographs are not 
affected by equipment vibrations or movement during the 
exposure. Also, some color films produce images of lower 
contrast when the exposure time is very short, and lower 
contrast is desirable for copying transparencies. Electronic 
flash resembles daylight in color quality and should be 
used with daylight-type films. Generally, no filter is neces- 
sary. However, if your pictures or slides should turn out 
to be too blue, see page 24. 


ELECTRICAL CONSIDERATIONS 

One problem in lighting a scene on location is that of 
obtaining sufficient electric power where the photography is 
to be done. The electrical maintenance department should 
be consulted for such problems. Under no circumstances 
should the full load be connected to the nearest outlet 
without first ascertaining the identity and the capacity of 
the circuit and the other loads that are already connected 
to the same circuit. The total power rating (in watts) of the 
circuit can then be calculated by simply multiplying the 
voltage (usually 110 or 115 volts) by the current rating 
of the fuse or circuit breaker and then adding the wattages 
of the lamps that are to be used on the circuit to the 
wattage requirements of any other loads that are on the 


circuit and cannot be turned off. If this figure adds up to 
less than the calculated total capacity of the circuit, the 
load is probably safe. If the lighting load exceeds the total 
capacity of the circuit, then some of the lamps cannot be 
used, or a second circuit must be found that can take the 
extra lamps. 

All extension cords should be heavy-duty, both physically 
and in current-carrying capacity. There will be some voltage 
drop in any cord, and the greater the current and cord 
length, the greater the drop. As voltage drops, both the 
color temperature and intensity of the light produced by 
incandescent lamps fall off rapidly. 

A wiring system involving paired outlets with double- 
pole/double-throw (DPDT) switches can result in less heat 
and longer lamp life during the initial lighting of a scene, 
the time between shots, etc. The switch should be arranged 
so that the lights can be operated in series when not in 
photographic use and changed to full voltage (in parallel); 
during shooting in a small room during warm weather, the 
difference in comfort can be considerable. Lamps of the 
same size (wattage) should be used in pairs so that when 
the lights are on low (in series), they will burn with the 
same relative brilliance as when they are on full. 

Some photographers have step-down transformers, cCir- 
cuit breakers, and explosion-proof switches mounted on 
dollies that can be taken anywhere. These devices can then 
be connected to the high-voltage, high-capacity bus bar at 
any power panel. It is important to note that 110-volt lights 
should not be inadvertently connected to a 220-volt service. 
An electrician should always be consulted before heavy 
lighting-load connections are made. Ground wires or ter- 
minals should be used whenever they are available. 


POSITIONING THE LIGHTS 
General Lighting 


Lighting accomplishes two purposes: (1) to view the sub- 
ject properly; (2) to create a mood. The direction and mood 
of lighting are determined by the location of each light. 
Conventional lighting tends to follow natural light or nor- 
mal room lighting. This means that the key light, or princi- 
pal light, on a subject is positioned overhead and is similar 
to the sun or ceiling illumination indoors. With the excep- 
tion of extremely dramatic or mysterious lighting moods, 
whether the subject is a person, an object, or a set to be 
photographed, a lighting setup consisting of 4 fundamental 
light positions usually will be required. 

The key light (sometimes called the main or source light) 
provides the dominant illumination for the scene and is 
the light which is most evident in the finished film. It 
illuminates the principal planes of the subject and deter- 
mines the shadow direction and position. This light, usually 
a spotlight, is arranged first and is usually—but not al- 
ways—positioned high and to one side of the camera (45 
degrees is a typical angle). 

The fill light serves to throw some light into the shadows 
cast by the main light, but it should not completely wash 
them out. For this reason, the fill light is usually soft or 
diffused. Compared to the key light, the fill light is com- 
monly positioned on the opposite side of the camera, some- 
what lower, and closer to the camera (30 degrees or less). 
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Figure 28—KEY LIGHT—provides domi- 
nant illumination, but causes severe 
shadows. 
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Figure 29—FILL LIGHT—softens the shad- 
ows so that you can see the detail. 
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lights the hair and shoulder, helping to 
separate the subject from the background. 








nates the background. Keeps the subject 
from “‘jumping’’ out of a dark cavern. 
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Figure 32—BACKGROUND LIGHT with 
cookie—breaks up a plain background. 





The separation light, usually a spotlight, serves to out- 
line the subject with light to prevent the subject from 
merging with the background. This tends to give a better 
feeling of depth to the picture. The separation light is often 
located diagonally across the subject from the key light, 
and sufficiently high to be out of the camera range so that 
it doesn’t cause lens flare. 

The background light is used to give general illumination 
to the background. In large scenes, these lights are posi- 
tioned high and to one side and are directed on the back- 
ground only. In small settings, one may be hidden be- 
hind the subject or some fixture in the scene and directed 
at the background. When the background is illuminated 
only by spill light from the key and fill lights, it will always 
be less brilliantly lighted than the subject. This is because 
the background is a greater distance from the lights and 
shadows from the subject may be cast upon it. Background 
lighting allows for control of the tone of the background 
and softens confusing shadows. 

Color contrast of the subject with the background is 
important, so select a background color and surface that 
separates the subject from the rest of the scene, but do 
not have it so strong and colorful that it detracts from the 
subject. Normally, pastel shades are best. Avoid very light 
or very dark backgrounds as these will tend to distort 
exposure readings. 


NOTE: The key light and fill light together determine the 
illumination of the frontal planes of the subject, and 
therefore determine the exposure level. The ratio of the 
intensities at the subject plane of key light-plus-fill light 
to fill light alone is the lighting ratio. In measuring the 
lighting for determination of exposure or lighting ratio, 
the background light and backlight should be extin- 
guished, or the meter should be shielded from them so 
that they will not influence the reading. 


LIGHTING ACCESSORIES 
Barn Doors 


These attachments are usually opaque, hinged, metal flaps 
(two or four) that can be attached to the front of the light 
and can be opened or closed to control the direction and 
amount of light used. The flaps are usually set in a rotating 
mount so that horizontal or vertical adjustment is possible. 
Barn doors help control spill light and can keep light from 
unwanted areas. For example, when used on the key light, 
they can keep light from washing out the background. 
Another use is to keep direct light out of the camera lens. 
lf barn doors or other such devices are not readily avail- 
able, materials such as aluminum foil and a roll of black 
masking tape can be utilized to create substitutes. 


Gobos 


Gobos and flags are dark, opaque panels that block light 
from unwanted areas. They can be made of black flannel 
mounted on a wire frame and held in position with a swivel 
clamp attached to a stand for ease of positioning. A simple 
matte black piece of plywood, cardboard, or paper, posi- 
tioned to block or to control the light, is an effective sub- 
stitute for a gobo. 


Cookies 


lf the background is quite plain or is too hot (too much 
light), it is often advisable to break it up with a shadow 
pattern. This is easily accomplished with a ‘‘cookie.”’ 
Cookies can be compared to flags, but they have designs 
cut out of them. The patterns can be either random or 
regular. 

Cookies can be obtained commercially in a variety of 
patterns, or they can be made from plywood or cardboard. 

The background pattern can be made soft or clearly 
defined by moving the cookie toward or away from the light. 


NOTE: A pattern that is too sharply defined or too busy 
may be unduly distracting. Any well-defined pattern, 
such as that of a venetian blind, should be avoided 
unless it relates to the situation being photographed. 


MULTIPLE SHADOWS 


There is little more distracting than several overlapping 
shadows from the subject’s features or the objects in the 
scene. There should be one shadow per nose, one shadow 
per head, one per desk, one per pen, etc. The lighting units 
and barn doors, gobos, flags, cookies, etc, are used mainly 
to provide this ‘‘cleanliness of lighting.’’ In order to suc- 
cessfully illuminate two or more subjects in a scene, you 
should first become proficient in the use of the individ- 
ual lighting units and then with the above devices, in basic, 
static lighting setups. 


LIGHTING RATIO 


A comparison of the illumination intensity of the main light 
alone with that of the fill-in light alone has sometimes been 
referred to as the lighting ratio. In terms of photographic 
results, however, it is more important to compare main 
light plus fill-in light with fill-in light alone. The term 
lighting ratio is used here in the latter sense. 


The lighting ratio should not be excessive. The permis- 
sible ratio is flexible, depending on the color contrast and 
the extent of light and dark areas in the subject. In gen- 
eral, it should not exceed 3:1 for average subjects. With 
subjects that do not contain a wide range of reflectances, 
4:1 can be used. 

These are the ratios that usually give best results in 
color prints made by either photomechanical or photo- 
graphic processes. For transparencies intended only for 
projection or viewing on an illuminator, a somewhat higher 
lighting ratio is possible, because a transparency can retain 
a much greater range of tone values than any type of color 
print that is viewed by reflected light. 

When special effects are desired, much higher lighting 
ratios can be used, and a ratio of 10:1 is not uncommon in 
advertising work. Considerable experience is required to 
obtain exactly the intended effect when such extremes in 
lighting are used. Detail in shadows tends to be lost unless 
the lighting contrast is kept fairly low. However, as the 
main light is moved toward the camera, the shadows 
become smaller and less important, and hence a higher 
lighting ratio can be tolerated. 

Here is an example of lighting to a given ratio. If a fill-in 
light is placed close to the camera and a main light of equal 
strength is placed on the opposite side of the camera and 
at the same distance from the subject, the areas illuminated 
by both lamps will receive two units of illumination. The 
areas illuminated only by the fill-in light will receive one 
unit; thus the lighting ratio will be 2:1. If the main light is 
twice as strong as the fill-in light, the areas illuminated by 
the fill-in light will still receive only one unit of illumination, 
but the areas illuminated by both lamps will receive three 
units, and the lighting ratio will be 3:1. 

In the case of complex lighting setups, the lighting ratio 
can be checked by using an exposure meter. Meters 
adapted for measuring incident light can be used directly. 
Reflected-light meters can be used to read the light re- 
flected from a test card, such as the Kopak Neutral Test 
Card, held close to and in front of the subject. Either the 
gray side or the white can be used, whichever gives more 
satisfactory readings at the particular level of illumination 
under consideration. When the main plus fill-in illumination 
is read, the incident-light meter or card should be turned to 
the position that gives the maximum reading. All lights 
should be on if an incident-light meter is used. If a 
test card is used, any back- or sidelights that might influ- 
ence the meter directly should be turned off. When fill-in 
illumination is read, the incident-light meter or card should 
be turned toward the camera lens, and the main light 
should be turned off. Use of exposure meters is described 
further on page 21. 


LIGHTING DISTRIBUTION 


Adequate illumination should be provided over the entire 
scene area. With a small setup, a fill-in light (or lights) 
placed close to the camera performs this function. With 
larger facilities, powerful lights are frequently used behind 
and above the camera to furnish overall illumination. These 
lights alone can fill in shadows cast by the main light, or 
additional fill-in illumination can be provided by other lights 
closer to the set. In the latter case, the fill-in lights need 
not be placed close to the camera. 
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Normal color rendering in all areas of the subject will 
be obtained only when the total illumination is adequate at 
every point in the set. Otherwise, areas may be reproduced 
so dark that desired color and detail are lost. 

The best procedure for checking lighting distribution is 
to use a light meter. Either an incident- or reflected-light 
meter can be used as described in the previous section, 
Lighting Ratio. The meter reading should be the same at 
the subject position and near any unshadowed area of the 
background, assuming that normal brightness of color 
in the background is desired. 


SEPARATION OF TONES 


The principal reason for recommending soft lighting for 
color photography is the comparatively narrow range of 
brightness values over which acceptable color reproduction 
can be obtained. It is not so much that color itself affords a 
measure of added tonal separation. Aesthetically, for the 
perception of depth, there is almost as great a need for 
separating object planes with value differences in color as 
there is in black-and-white photography. 

As a practical illustration of this important concept, con- 
sider a pastel yellow carton against a pastel blue back- 
ground. If flat front lighting were employed, with the 
background illuminated similarly to the subject, and the 
photograph were made with black-and-white film, there 
would be unsatisfactory separation of tones between the 
carton and the background. The remedy would be to use 
proportionally more or less light on the background than 
on the carton or to utilize a spotlight from behind the car- 
ton to place a highlight on the carton top. Now visualize 
the same scene being photographed in color. The hue dif- 
ference will separate the yellow box and the blue back- 
ground, but the lighting of the scene will probably be 
improved considerably if the box is suitably highlighted 
from behind to add a value difference. 

As a general rule, it is helpful to arrange the lighting 
on any set to achieve outstanding black-and-white pho- 
tography. Then think of the added requirements of lighting 
for color photography; these include making sure that the 
intensity of the fill-in light compared to the main light is 
not too weak and that the total illumination at each point 
in the set is adequate. 


SPECIAL LIGHTING 


The universal advice of experienced photographers is 
“Keep the lighting simple.’’ When a large area must be 
illuminated, it should be handled one step at a time, 
thereby keeping it simple. Outlined below are a few difficult 
lighting situations and some basic suggestions for solving 
each problem. 


Duplicating Sunlight Effects 


The project may entail constructing an entire set to appear 
as an outdoor scene, or simply lighting a window in a set 
wall to show simulated sunlight streaming through. 

The following characteristics of sunlight should be dupli- 
cated as closely as possible if a convincing illusion is to 
be created: 

1. The sun is considered an overhead source. This idea 
is so firmly implanted in our minds that a picture actu- 
ally taken by early-morning or late-afternoon sun may 
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not give the impression of sunlight. Therefore, the key 
light should reach the subject from an angle of 30 
degrees or more above the subject. 


2. Sunlight casts only a single shadow. Obviously, a single 
strong key light source is needed to duplicate this 
effect. In addition, the intensity and placement of fill 
lights should be controlled in such a way that no multi- 
ple shadows are formed. 


3. The intensity of sunlight is uniform over the scene area. 
Indoors, this effect cannot be duplicated exactly, but 
it can be imitated satisfactorily by using an intense 
spotlight as far away from the subject as exposure and 
space considerations permit. 

4. When the sun is shining brightly, the ratio between 
direct sunlight and clear skylight is about 7:1. The 
tonal extremes of objects in this illumination are beyond 
the range of color films. However, a fairly contrasty 
lighting ratio (4:1 or higher) can be used. 

5. The shadows cast by objects in sunlight have a char- 
acteristic edge sharpness. This sharpness is due to the 
fact that, because the sun is so distant, it is effectively 
a point source and its rays are parallel. If the edges of 
the shadows are important to the composition, the key 
source should be moved far enough away from the sub- 
ject so that the light rays are nearly parallel and this 
characteristic edge effect is obtained. 

6. The sun casts a shadow approximately the same width 
as the object. Again, this effect can best be approxi- 
mated by using the key light as far from the subject as 
feasible, and the best result is usually accomplished by 
employing a high-intensity, undiffused spotlight. 


PICTURE-TAKING 
TECHNIQUES 


AUDIENCE ROLE 


Before you put your ideas on film, a decision must be made 
on the role the audience will play. Will they watch from 
the sidelines as observers? Or will you give them the 
impression that they are participating? Which camera 
angles are best for your particular slide presentation? 








Figure 33B—Objective 
close-up shot. 


Figure 33A—Objective 
medium shot. 


Objective Shooting 


Objective shooting shows the scene from a spectator’s 
viewpoint—on an impersonal basis. The viewer is not 
brought into the scene; he or she views it from the out- 
side. That is why camera angles for objective shooting 
provide an excellent way to show what is happening. 
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Figure 34B—Subjective 
over-the-shoulder shot. 


Figure 34A—Subjective 
close-up shot. 


Subjective Shooting 


Subjective shooting brings the viewer into the activity. 
The camera lens assumes the position of the eyes of the 
person performing. This camera angle is of special value 
in training presentations where small-scale hand opera- 
tions are concerned, since the student sees the activity 
as he or she would perform it. The effect is usually 
achieved by shooting over the subject’s shoulder to the 
hands and immediate surroundings. 


CAMERA ANGLES 


The term camera angle merely refers to the camera’s view 
of the subject or its relation to the principal planes of the 
scene. Normally, the basic camera viewpoint should be 
from eye level. Variations are considered from this start- 
ing point. 

How high or low should you position your camera to 
shoot a scene? The answer to that stems from another 
question. If a viewer were watching the actual scene, what 
would be the best vantage point? Would eye level be best? 
Or would it be better to look up or down at the action? 





Figure 35—Eye-Level 


Eye-Level Shot 


The camera is horizontal with reference to the ground. 
When long and medium objective shots are being photo- 
graphed, the camera should usually be at a height of 5 to 
514 feet (1.5—1.7 m)—the height of the average unseen 
observer. Subjective eye-level shots should be made from 
the height of the person performing the action, whether 
the individual is standing, sitting, or on a ladder. 





Figure 36—High-Angle 


High-Angle Shot 


The camera is tilted downward at the subject. High-angle 
shots help orient the viewer because they show the rela- 
tionship among all elements of the scene and can produce 
a psychological effect by minimizing the subject and its 
setting. High-angle establishing shots are useful if the 
scene has great depth, such as a jet airliner discharging 
passengers or a fire engulfing a waterfront. High angles 
will help make the observer conscious of all the important 
elements. 


Figure 37—Low-Angle 


Low-Angle Shot 


The camera is positioned below the point of primary in- 
terest and points upward. Low-angle shots tend to give 
strength and dominance, dramatizing the subject. Low 
shots will probably be used when dramatic impact is de- 
sired in pictures of massive machinery, church interiors, 
or football action. This angle shot is also useful for sep- 
arating the subject from the background, for eliminating 
unwanted foreground and background, and for heighten- 
ing the illusion of size, speed, and depth. 
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Selection of Camera Angle 


The majority of subjects in front of your camera will be 
3-dimensional and should be photographed at an angle 
(to the left or right of and/or higher or lower than the sub- 
ject) that lets you see more than one side of the subject. 





Figure 38 





Figure 39 


Composing Your Pictures 


Look carefully in your viewfinder before you press the shut- 
ter. With most cameras everything you see, and often a 
little more, will be photographed—so move in as close as 
your camera allows. If you notice any distracting reflec- 
tions, shadows, or a displeasing background, move your 
camera, the lights, or both. Also, remove wristwatches and 
other jewelry that may be distracting in a close-up. 

Usually avoid putting your center of interest in the 
center of your picture. If the main subject is in the middle 
of the picture, it looks static and uninteresting. Instead, 
divide your picture area into thirds, vertically and hori- 
zontally. For a pleasing composition, place your subject 
at one of the four places the lines intersect. 
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TYPES OF SHOTS 


Your slides should be shot from various distances to pro- 
vide variety, to maintain interest, to provide transition, and 
to direct the attention of the viewers to the precise details 
you want them to see. Generally speaking, the shooting 
distances fall into four categories: 


Long Shot 


To tell a simple story with a slide presentation, you should 
introduce the viewer to the presentation with a general 
shot that provides an overall view of the surroundings, a 
shot that shows the basic relationship between the parts 
making up the whole. 


NOTE: A long shot is not necessarily made a long dis- 
tance from the subject; it depends on the subject and 
the lens being used. 


Medium Shot 


After the location has been established with the long shot, 
the camera is usually moved in, or a lens of longer focal 
length is used, to bring the main element of the scene into 
full-frame size. This type of shot narrows the center of 
interest for the viewer. 


Close-Up 


With close-ups, the camera is near enough to permit one 
element of the scene to dominate the full frame. A close- 
up shot includes only the item of primary interest. 


Extreme Close-Up 


An extreme close-up is most helpful in magnifying small 
but important details. Some extreme close-up shots may 
require supplementary lens attachments to the standard 
camera lens. The extreme close-up is most helpful in 
accentuating minute, important detail. 





The different image sizes in the illustrations in the left column of 
page 33 were obtained by using one lens and locating the camera at 
different distances from the subject. In the right column, different 
focal length lenses were used, and the camera position was held 
constant. 





Figure 44—Long shot 





Figure 45—Medium shot 


DRYDEN THEATRE 





Figure 42—Close-up Figure 46—Close-up 





Figure 43—Extreme close-up Figure 47—Extreme close-up 


PART IV 


Preparing & 
Photographing 
Artwork. 


Titles are most important to your slide presentation— 
whether to introduce the program, answer questions, 
bridge gaps, or possibly to provide graphic explanation of 
specific points that you are trying to make. Good titles, like 
the rest of your slide presentation, require careful plan- 
ning to carry a message well. 

There are a number of ready-made title subjects avail- 
able for immediate shooting. Included are street signs, 
highway markers, billboards, nameplates on machinery, 
labels on doors, etc, and they may be perfectly satisfactory 
for a particular slide presentation. If such titles do not meet 
your particular needs, you can make your own titles quickly, 
easily, and inexpensively. 
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Regardless of whether a title is written with colored 
chalk on a black background or on an acetate cel with 
transfer letters, consider the following: 
¢ Standardize the size of all artwork and the location of 

the working area on the artwork. 
¢ There may be special requirements, such as in preparing 
titles for TV application. 


¢ Legibility—The copy must be large enough for the mes- 
sage to be legible. 


* Plan your title layout with simplicity and clarity of 
thought. 


¢ Titles should be simple and effective. 
¢ Keep the background simple and uncluttered. 


ARTWORK STANDARDIZATION 


The standardization of format and size of artwork can 
reduce the cost of producing a slide presentation. There 
are other benefits to standardization. One advantage is 
that the artist can work with a few readily available pens, 
brushes, guides, and sizes of type. He or she can quickly 
develop a feel for the size of lettering and artwork ele- 
ments that will produce legibility. Therefore, standard- 
size artwork becomes easier and faster to prepare than 
the alternative—an assortment of various sizes and 
shapes. Standard sizes simplify the stocking of mounting 
boards and paper stock. Making the artist’s and photog- 
rapher’s jobs less time-consuming can increase produc: 
tivity without increasing cost. 
A standard size for artwork and a specified location for 
the field size on the artwork can speed the photog- 
raphy and consequently increase the photographer’s out- 
put. When working with artwork of random sizes and 
formats, the photographer must repeatedly adjust the 
camera-to-artwork distance, the focus, and the exposure 
settings. Conversely, it will be possible for the photogra- 
pher to set lights, camera distance, focus, and exposure 
only once for each assignment, rather than once for each 
individual piece of artwork, if: 
¢ The artwork is all the same size. 
¢ The working area of the artwork has the same dimensions 
on every piece of art. 

¢ The working area is an identical location on each piece 
of art. 

* Provision is made for placing each piece of artwork in 
the same position on the copy stand. 


Storage and Retrieval 


Adopting a uniform 10 x 12-inch (250 x 300 mm)* art- 
work size—see. Figures 48, 49, and 50—offers savings in 
cost and time. Storage of this size requires no expensive 
equipment of odd dimensions; letter-size office filing cab- 
inets or desk drawers will serve. Artwork can be stored on 
edge and segregated into categories with standard sepa- 
rators. The material is readily accessible; the possibility of 
damage or loss is reduced. 


*Where practical, metric figures used in this section (up to Title Lay- 
out) have been rounded slightly to provide convenient working 
dimensions. 











Artwork Sizes and Formats 


It is possible to specify a single standard size for the 
majority of artwork. If it should become necessary to 
produce a larger or smaller piece of artwork, an adjusted 
working area or field size will be required. For example, if 
an existing drawing is to be used in a piece of art, and it is 
too large to fit into the standard 6 x 9-inch (150 x 225 mm) 
working area, it is suggested that a larger working area be 
selected having the same height-to-width ratio as shown in 
the format charts. The lettering will also have to be en- 
larged to meet the 1/50 rule.* For example, if the working 
area is enlarged to 8 x 12 inches (200 x 300 mm), the letter 
size should be a minimum of 542 of an inch (4 mm). 


Mount Size 


The recommended primary standard for the artwork is 
10 x 12 inches (250 x 300 mm). The working area sizes 
suggested in this section and the formats we suggest for 
typewritten copy (Figure 56) will fit this size mount. It 
accepts the common 8 x 10-inch (203 x 254 mm)f photo- 
graphic print. The mount allows a margin outside of the 
suggested working area to provide for safe handling, pin 
registration holes or field marks for camera alignment, 
production notations, and attachment of acetate cels or 
other overlays. 

The usable area of the artwork, including the back- 
ground, must fill a space somewhat larger than the infor- 
mation area if background edges are not to show when the 
visual is being photographed. It is good practice to extend 
the usable area at least 14 inch (13 mm) beyond the infor- 


mation on all sides. A better practice is to extend the usable - 


area 1 inch (25 mm) beyond the information area. Avoid 
drawing a line or a border around the information area. 
This complicates camera framing and slide mounting. 


CONSTRUCTION AND USE 
OF THE ARTWORK TEMPLATE 


To prepare the template, which will be used for each for- 
mat, start with a 10 x 12-inch (250 x 300 mm) piece of 
lightweight card stock or heavy paper. Keeping the area 
centered within this card stock, mark off the dimensions 
of the section to be removed for the particular format that 
will be used; 6 x 9 inches (150 x 225 mm) for 35 mm 
slides. If artwork for more than one format is to be created, 
this is a good time to make a template for each one. To 
consistently align the artwork in the proper position for 
photography, construct an L-shaped guide against which 
the artwork can be placed. (See Figures 48, 49, and 50.) 
If these format/size recommendations are adopted, it is 
necessary to observe only one minimum size requirement. 


IMPORTANT: When using equipment such as a KoDAK 
EKTAGRAPHIC EF Visualmaker or copy stands such as 
those mentioned on page 11, use the artwork area 
dimensions recommended for the equipment. 


*See Legibility—Requirements, item 3, page 36. 

tThe metric equivalent of this size is listed as 20.3 x 25.4 cm. The 
more common European size, 18 x 24 cm, is also listed in current 
photographic trade literature. Only slight adjustments in technique 
need to be considered if the slightly smaller European metric size 
is used. 
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ARTWORK GUIDE 











Figure 48—Artwork template for a format 
with a height/width ratio of 1:1. 
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Figure 49—Artwork template for a format 
with a height/width ratio of 2:3. 
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Figure 50—Artwork template for a format 
with a height/width ratio of 3:4. 
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TV Scanned area from 35 mm slide 
approx. 5 1/2 x 7 1/2 Inches 
(140 x 187 mm) 


35 mm SLIDE “SAFE TITLE AREA” 
4 1/2 x 6 inches (113 x 150 mm) 


6” (150 mm) 


1 3/16” (29 mm) 
RADIUS 





9” (225 mm) 


Figure 51—Loss of visual area (shaded portion) of a 35 mm slide 
projected for television. 


Artwork Template for Television 


Unless recommended guidelines are followed, some of the 
original image will be lost in the television chain and in 
the receiver during transmission. Figure 51 illustrates the 
6 x 9-inch (150 x 225 mm) artwork area for a 35 mm slide 
with a safe area mask for television placed over it. From 
this illustration it is clear how much visual area (shaded 
portion) may be lost in the television system. The shaded 
amount is not always the same; it will vary with such things 
as receiver adjustment and line voltage. To help provide 
minimum loss, any essential information must be confined 
to a central area, as indicated in the illustration. The usable 
portion of the art should extend to a minimum area of 7 x 
10 inches (175 x 250 mm). 

Where possible, it is recommended that the finished 
artwork be reviewed in color and black-and-white on the 
telecine chain before the broadcast. This procedure will 
indicate any changes in the artwork (contrast, separation 
of tones, and color) needed to make it acceptable for 
broadcasting. If it is not acceptable, then the artwork must 
be revised to take these elements into account. 


LEGIBILITY 


REQUIREMENTS 


Once the objectives and the strategy of a slide presentation 
have been planned, consideration can be given to the size 
of the anticipated audience, as well as to any unusual 
features of the projection facilities. Only then should the 
artwork be designed and created. If a presentation is to 
be successful, original art must be prepared with the peo- 
ple in the rear seats in mind. 
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1. Artwork can be planned and executed to permit the 
visuals to be legible when projected. 


2. It is worthwhile to establish uniform sizes for artwork 
and make these sizes standard. 


3. Although the letter height can ordinarily be a minimum 
of 1/50 the height of the information area, for average 
back-row viewing distances the use of a larger letter 
height (1/25 or larger) is strongly encouraged. 


4. The use of a Legibility Calculator provides an easy way 
to determine the minimum artwork letter height needed 
for legibility at various viewing distances. 


To be legible, lines, letters, and symbols should contrast 
adequately with the background; there must be distinct 
separation of tones, and the colors selected should be 
bright and work well together. Tonal contrast is particularly 
important when preparing artwork for television where the 
television receiver may display the colored artwork in a 
black-and-white mode. 

Letters and symbols should be bold and simple, with no 
small openings that tend to fill in when projected. All ele- 
ments such as lines, letters, symbols, and figures require 
a size large enough to be seen easily by everyone in the 
audience. Therefore, these elements have to be at least a 
certain minimum size on the screen, the size depending 
on the height of the artwork area in relation to its distance 
from the farthest viewer. 

In typical viewing situations—screen-to-viewer distances 
ranging from short (in small conference rooms or in 
homes), through medium (in class and meeting rooms), to 
long (in large auditoriums and theaters)—the maximum 
viewing distance should be about 8 times the height of the 
projected image. To put it another way, if the projected 
material is legible for the farthest viewer, who is seated 
8 times the projected image height from the screen, it will 
be legible for all other members of the audience. This maxi- 
mum viewing distance (expressed as 8H) can be used in 
determining the minimum size of significant detail in the 
material to be projected. 

Ordinarily, the minimum letter height can be 1/50 the 
height of the information area on the artwork and, hence, 
the slide and projected image. However, the use of a letter 
height of 1/25 or larger is strongly recommended. 


TESTING EXISTING MATERIAL FOR LEGIBILITY 


When material that was not designed for projection (printed 
graphs, charts, etc) is to be converted to a projected visual, 
remember that contrast, colors, and viewing distance may 
change, but the requirements for legibility will remain the 
same. 

Note that 8H viewing is a generally accepted standard. 
lf the letter size suggested for 8H viewing is doubled, the 
projected image will be legible from twice the distance, or 
16H. The 8H concept also assumes average or slightly 
lower than average eyesight of the viewer. For 8H viewing, 
legibility can be judged by an average viewer by looking at 
the material to be copied from a distance 8 times its height. 
For example, consider a printed table that is to be photo- 
graphed for projection. If the table is 314 inches (88 mm) 
high, it should be viewed from 8 times that height (28 
inches or 0.7 m) to see if it is readable. If it is, the type 
size will be suitable for copying and projection. 





The same principle applies to larger work. A wall chart 
or a map 4 feet (1.2 m) high requires legibility at a distance 
of 32 feet (9.6 m) if it is to be acceptable as a projected 
image for 8H viewing (4 feet X 8 feet = 32 feet). If the 
material is not legible at the test distance, it should either 
be redrawn or discarded. 

Subject content as well as image size affects legibility. 
If the work you are photographing is complex, reduce the 
information to the essential elements, limit the text, and 
enlarge the letter size. Rearranging the information can 
help define the point you are making for the audience. 
Notice the greater visual clarity of Figure 53, compared to 
Figure 52. 

It is a mistake to believe that enlarging the physical 
dimensions of a transparency improves legibility at practi- 
cal viewing distances. Transparency size is not a determin- 
ing factor; it is the size of the detail on the screen that is 
significant. This is shown in Figure 54. 

If letters are to be legible at 32 feet/9.6 m (8H), a pro- 
jected image 1 inch (25 mm) high on the screen is required 
whether projection is from a 2 x 2-inch (50 x 50 mm) slide 
or a 10-inch (250 mm) wide transparency on an overhead 
projector, regardless of the overall projected image size. 
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Figure 52 





Figure 53 


BOTH PROJECTED IMAGES ARE 48 INCHES (1.2 m) HIGH 
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Figure 54—Comparison of legibility distance of same size letter on 


different size transparencies. 
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SIZES OF LETTERS, SYMBOLS, AND LINES 


Letter size of lowercase characters is specified as the 
height of the letter excluding ascenders or descenders (the 
‘“tails’’ on p’s, q’s, b’s, etc). When determining letter size 
or specifying it for artwork, measure the smallest letter to 
be used. Since the artwork height in Figures 48, 49, and 50 
is 6 inches (150 mm), letter height for 4H viewing is Yj, 
inch (1.5 mm); for 8H viewing, ¥% inch (3 mm); and for 
16H viewing, 14 inch (6 mm). 

In no case should the specified minimum size be con- 
strued as a restriction on the use of larger sizes. Bolder 
or bigger treatment is often advantageous to increase 
emphasis and strengthen impact. 

When printer’s type is being considered or specified, 
characters on a printed proof should be measured. Point 
sizes can be misleading; 18-point type may be suitable 
for capital-letter copy, but the same copy in lowercase can 
require the use of 24-point type. Typefaces also vary; 9- 
point might be suitable in one style, but not in another. 
Several different point sizes of one type style are shown in 
Figure 55. 

Dry-transfer lettering systems (Deca-Dry, Letraset, Pres- 
type, etc) are sheets of letters that can be transferred to 
the artwork by burnishing. A wide selection of type styles 
is available in different point sizes, and most art supply 
stores have catalogs showing the letters in actual size. 
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LEGIBILITY OF TYPEWRITTEN COPY 


A typewriter offers one of the simplest and quickest means 
for producing legible copy. All that is required is the use 
of smaller information area and close-up photography to 
include only this area. If the artwork information area to 
be used is 3 inches (75 mm) high and the legibility require- 
ment is for 8H viewing, elite type in all capital letters is 
the smallest acceptable size. It is recommended that type- 
written copy be restricted to the information areas shown 
in Figure 56. As with other types of artwork the minimum 
usable area should extend somewhat beyond the informa- 
tion area. In the case of typewritten material a minimum 
usable area of at least an additional 14 inch (6 mm) 
(shown with dotted lines in Figure 56) on all four sides 
can be obtained by simply including more of the paper on 
which the message is typed. The 3-inch height provides 8H 
legibility for all copy from standard typewriters, including 
elite and pica type; yet it offers a large enough area for 
direct artwork for simple charts, graphs, and diagrams. 

For the 3-inch-high (75 mm) format, copy should be 
limited to 9 double-spaced lines. 


REQUIREMENTS FOR TELEVISION 


Television images are frequently viewed at distances 
greater than 8H. For example, an image only 1214 inches 
high (318 mm) on a 21-inch/533 mm (diagonal measure- 
ment) picture tube may often be viewed from 20-30 feet 
(7-9 m) in the home or in a classroom. Therefore, when 
material is being prepared for such use, legibility require- 
ments for comparatively great viewing distances must be 
considered as shown in Figure 57. 

Minimum letter height (lowercase character less as- 
cender or descender can be 14—3-inch (6-9 mm) shown 
in Figure 57. These letter heights allow 16H—24H viewing 
and provide legibility at distances of 18—24 feet (5.5— 
7.3 m), 21-27 feet (6.4—8.2 m), and 23-30 feet (7—9.1 m) 
respectively from a17-, 21-, or 25-inch (432, 533, or 
635 mm) picture tube. 

One device that may be particularly helpful is the Tele- 
vision Graphics Production Template, H-42. This template 
is based on SMPTE Recommended Practice RP27.3-1972 
and is designed specifically for making slides (and motion 
pictures or animation sequences) from original artwork. 
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Figure 56—Maximum size of information area for typewritten copy. 


MINIMUM LETTER HEIGHT 
(SLIDES AND MOTION PICTURES) 
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MOTION PICTURE 
“SAFE TITLE AREA” 
4 21/32" x 6 3/16” 


; . (116 x 155 mm) 
Minimum line weight 


should be #1 pen 
(approx. .020", .5 mm) 


1 3/16” (29 mm) 


RADIUS 1 7/32" (30 mm) 
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Figure 57—Dimensions of artwork templates for materials used in 
the television system. This illustration, which was drawn to scale, can 
be photographically enlarged and used for artwork templates. 
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LEGIBILITY CALCULATOR 


The calculator on page 67 foldout should help you to 
provide legibility of slides for the oft-forgotten individual 
in the last row. It is based on the average legibility require- 
ments and the standardization of artwork sizes as ex- 
plained in the preceding pages. 

Assembly of the calculator is a simple task. It is sug- 
gested that the entire page be dry-mounted or cemented to 
card stock before trimming. (A manila file folder is an 
example of suitable card stock.) Use care to trim the dial 
accurately, and be sure the centers are aligned perfectly 
before you secure the dial to the base. If an eyelet grommet 
machine is not available to provide the center pivot, a tie 
tack or lapel pin would make a good substitute. 

You will find the calculator a useful tool in determining 
the minimum artwork letter size that will be legible for the 
entire audience. Or the calculator can help to determine the 
proper screen size or farthest acceptable viewing distance 
when slides must be produced from existing artwork. For 
example, if you are utilizing a 6 x 9-inch (150 x 225 mm) 
working area and wish to fill a 4-foot-high (1.2 m) screen 
that will be viewed from 64 feet (19 m)—the distance from 
the screen to the last row in the auditorium—set a ‘‘Total 
Projected Image Height’’ of 4 feet at the 64-foot mark on 
the ‘‘Distance of Farthest Viewer’’ scale. You will notice 
that the ‘‘Minimum Artwork Letter Height’ that lines up 
with 6 inches on the ‘‘Artwork Working Area Height’ is 
14 inch. If both capitals and lowercase letters are being 
used, the minimum height of the main body of the lower- 
case letters will have to be at least 1/4 inch to be legible 
from the last row, as shown in Figure 58. 
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Another use of the calculator is to determine acceptable 
screen height when you are required to use existing art. 

Assume you have a 6 x 9-inch (150 x 225 mm) piece of 
artwork on which the height of the lettering is only 44 inch 
(3 mm). Set the 14-inch mark at the 6-inch mark on the 
lower scale. Note that a screen image 8 feet high would be 
required for proper legibility from the last row of this same 
auditorium. Or using a 4-foot-high screen, the farthest 
viewing distance would have to be limited to 32 feet, as 
shown on the ‘‘Distance of Farthest Viewer’’ scale. 








LEGIBILITY 
CALCULATOR — 











Figure 59—The Legibility Calculator shown here is reproduced full 
size on the page 67 foldout. 
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Figure 60—Formally balanced title. Any misalignment or out-of-center 
positioning is noticed quickly. 





Figure 61—Informal title balance lends a more relaxed feeling and 
makes any framing errors less evident than with formal balance. 


TITLE LAYOUT 


The successful arrangement of type with pictures or other 
decorative elements depends to a great extent upon the 
artistic taste of whoever does the work. It has been com- 
mon practice in title layout to use formal or symmetrical 
balance; however, much can be said in favor of informal 
balance, because it helps to solve the problem of precise 
centering when aligning the title. Figure 60 shows an ex- 
ample of a formally balanced title, as contrasted with 
the informal lettering arrangement shown in Figure 61. 
Whichever arrangement is decided upon, the layout, com- 
position, subject matter, and related elements should be 
created with regard to simplicity and clarity. 


THREE-DIMENSIONAL TITLE LETTERS 


Three-dimensional title letters, ceramic or plastic, are avail- 
able from most camera stores in many styles and sizes. 
They are relatively inexpensive and can be used repeatedly. 
Title letters that have no pin or fastener on the back are 
easiest to use. Simply place them on colored-paper back- 
grounds for copying. The use of dark, soothing background 
colors will provide good contrast and avoid the dazzling 
effect that can be caused by brighter, lighter colors. 
Illuminate block-letter layouts with a small floodlight or 
a single spotlight equipped with a focusing attachment. The 





Figure 62—The title slide reproduced here was made with the vertical 
copying setup illustrated above. Ceramic block letters were placed on 
a sheet of plate glass approximately 8 inches above the background. 
Blue and red gelatin filters over the spotlights provided the colored 
texture lighting on an embossed Masonite background. Additional 
white light illuminated the ceramic letters, but the light was positioned 
so that it did not spill onto the background. 


effect obtained from a sharp-edged shadow, usually placed 
at the lower right of each letter, is 3-dimensional and less 
static than that of evenly illuminated letters or flat artwork. 
By placing the letters on a sheet of glass that has been 
propped 7 or 8 inches (175/200 mm) above the back- 
ground material, you can control independently the levels 
of illumination on the letters and on the background. 

You can use the block letters on top of black-and-white 
or color prints. 

Colored light on title letters is easily produced by using 
colored gelatin over the spotlight. If you use a piece of 
black velvet for a background, the colored letters will 
appear to be suspended in a void. The use of several spot- 
lights, each covered with a different colored gel, can make 
an effective blend of colors. 


ACETATE CELS 


A cel is a transparent sheet of cellulose acetate carrying 
the word message, or whatever, that is placed over a color 
print, a color photograph, or some desirable background to 
be used as a title and then photographed (Figure 63). 





Figure 63 


These cels are usually punched to fit a peg registration 
board. Successive cels can then be positioned accurately 
during artwork and photography. Dry transfer letters are 
easy to apply and give the impression of a neat professional 
printing job. Because the word message is on the trans- 
parent cel and not on the background, the same back- 
ground can be used over again with different cels. 

For interesting photographic effects, you can shoot 
through a cel to a 3-dimensional background, focus on the 
lettering (word message) and have an out-of-focus back- 
ground, or even place the cel in front of an image projected 
on a piece of white paper. Sidelighting white cel letters will 
produce white letters against the projected background; 
not lighting them will produce black letters. 

Acetate cels can also be used effectively if you have a 
map, chart, floor plan, cartoon, or picture that is too busy 
to be satisfactory for an original slide. Place a cel over the 
Original; trace the outline of the desired portion of the 
subject material with a broad-nib pen and acetate ink. 
When the ink is dry, turn the cel over and color the op- 
posite side. You can use colored felt-tip marking pens or 
special colors made for use on acetate. Colors can be 
added or completely removed without disturbing the crisp 
black lines on the opposite side of the cel. When the cel 
has been completed, select a satisfactory background and 
photograph it. 


Figure 64A—Rub-on trans- 
fer letters, available from 
art and drafting supply 
stores, are easy to use 
and produce extremely 
neat, legible results. 
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Figure 64B—Here is an- 
other use for cels. Trace 
whatever picture you want 
on a cel with black opaque 
acetate ink. Then turn the 
cel over and fill in the col- 
ors with a felt dye marker. 
This cel was placed over a 
suitable background. 





The tools and materials necessary for preparing artwork 
for title slides are the same as those found in almost any 
commercial art setup. Included are a drawing board and/ 
or table, a T-square, a 30-60-90-degree triangle, a drafting 
set, and an assortment of brushes, inks, watercolors, show 
cards, etc. Special inks for painting on acetate cels are 
sold by artist supply stores. Colors should be selected with 
careful consideration of continuity, contrast, and legibility. 
Contrast should be given special consideration if there is 
a possibility that the title might be photographed with 
black-and-white film. In this event, of course, color could 
not be relied upon for contrast. Metallic paint or foil should 
be avoided, as well as the excessive use of white in large 
areas. 
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Figure 65—A rhythmic pattern in which a strong background design 
reduces the legibility of the lettering. 


BACKGROUNDS AND DECORATION 


Keep it simple is a cardinal rule for all serious title work. 
This applies not only to illustrative and background ma- 
terials, but also to phrasing and lettering. The texture or 
color of the title background should not distract from the 
message or the title, nor should it in any way interfere with 
the legibility. (See Figure 65.) Plain colors that contrast 
with the color of the lettering can be very effective. The 
darker and richer tones seem to show up best; however, 
all of the cool colors, most reds, and certain shades of 
brown work very well. One should avoid pastel shades, 
which tend to come out muddy and dull when filmed. 

Most artist supply stores have a wide range of colored 
and textured paper and cards that make excellent title 
backgrounds. Shooting some test exposures of various 
card samples will soon indicate which are best for your 
particular needs. Color paper reproduces well and can be 
purchased in a variety of shades. Also, it can be dry- 
mounted on a sheet of cardboard for title-background use. 
Suppliers of these products are usually listed in the yellow 
pages of telephone directories for larger cities. 

Black-and-white titles with plain backgrounds will be 
enhanced by the use of a textured fabric or paper. Here 
again, there is a large selection from which to choose. The 
texture selected should complement the general tempera- 
ment, or mood, of the program. Rich vellum and parchment 
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Figure 66 Figure 67 
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textures give a sense of dignity and polish; wood-grain and 
basket-weave textures lend a more casual, homespun qual- 
ity to the finished title. The background texture should also 
be harmonious with the type and style of lettering that is 
to appear against it. 

Tear construction paper into abstract shapes to set off 
small, flat items, and 3-dimensional objects. (See Figures 
66 and 67.) 


OTHER LETTERING METHODS 


Hand-lettered titles are excellent when they are well done. 
However, this method can be quite costly, especially when 
performed by a professional. A nonspecialist cannot be 
expected to duplicate the professional’s skill. But there are 
methods to make a neat title. Dry-transfer letters have 
already been described, and other methods will be demon- 
strated in the following paragraphs. 

Another method of producing neat titles is to make bold, 
carefree letters with a brush or a broad-pointed pen. It is 
not necessary to retrace lines. Make single strokes and the 
resulting title will look casual and informal when projected. 
Colored-chalk printing on a black background lends itself 
especially to this casual treatment. 

Printed titles can also be effective. Most print shops 
stock a number of typefaces in a variety of sizes. There 
are several typesetting methods. If possible, avoid the use 
of elaborate and ornamental styles embellished with curli- 
cues, etc; they are difficult to compose and hard to read. 
A consultation with the artist will determine which is best 
for specific title needs. 

There are many effective ways of producing title artwork, 
even if you are not a professional artist. Too much variety 
in a single slide presentation can be confusing. Usually 
one style is adequate; do not mix ceramic letters, typed 
letters, and rub-on transfer letters all in one slide show. 

Black typewritten letters on light-colored paper produce 
good results, especially if the typed lines have been cut 
into strips and pasted onto a dark background. Or the strips 
can be placed on the background without pasting and 
allowed to curl and to cast shadows. An electric typewriter 
with a carbon ribbon makes the sharpest, most even im- 
pressions. White typed words can also be made by setting 
the typewriter on stencil, using black or dark-colored paper, 
and typing on the dark background with coated typing cor- 
rection tape. The resulting title will have white letters on a 
black or dark background. 

In addition to hand-lettered, printed, and typewritten 
titles, there are a number of lettering devices available at 
art supply stores that yield uniform, professional-looking 
letters. Some employ various stencils as guides. 

The Wrico system employs stencils or scribers, through 
which the letter is traced directly onto the title card. In 
the LeRoy system, the master letters are cut only part of 
the way through a plastic template. A scribing tool is used 
to trace the pattern of the letters in the template, and a 
tracing arm, which holds a special pen, writes the chosen 
letter onto the title card. 

Varigraph has a system for lettering that permits varying 
the height and width of letters. This capability is an asset 
because it allows the adjustment of the copy for a variety 
of titles and minimizes the number of templates. 





Figure 68—The drawing and lettering for this title were done with a & 
lettering set, simply using white ink on blue paper. : 0 





Figures 71, 72—Wrico Lettering Guides. (Courtesy of Wood-Regan 
Instrument Company, Inc.) 
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casual type of title that is suitable for a wide range of subject matter. 


Figure 69—Chalk or crayon on black paper makes an extremely gic 
It is fast, inexpensive, and easy to photograph. 
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Figure 73—Lettering with the Varigraph system. (Courtesy of Vari- 
graph, Inc.) 
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Figure 70—Typewriters, especially electric ones with carbon ribbons, 
produce neat, black letters. You can type on colored paper; then 
cut the typed lines into strips and glue them on a dark-colored paper 
background for title results like this. The connecting lines are strips 
of pressure-sensitive tapes. 





Figure 74—Three-dimensional title letters can be placed against any 
suitable background by using a straightedge for alignment. 
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Hot-press lettering is produced by stamping heated 
printer’s type on colored foil laid over a thin sheet of clear 
acetate. The hot type transfers the colored pigment from 
the foil onto the acetate in much the same way that ink is 
transferred onto paper in the conventional printing pro- 
cess. The sheet of acetate containing the title can then be 
laid over a background and photographed as a title. 

The hot-press method is particularly useful for produc- 
ing presentations bilingually. For example, to produce the 
same talk in both English and Spanish, one can use a basic 
background of artwork in both and merely flip down alter- 
nately two different language cels printed for each piece 
of art. 

After the type has been set up initially to print a cel, it 
is often relatively economical to print two cels in different 
colors of ink—such as one cel printed in white letters and 
a duplicate printed in black. Then by placing the white cel 
over the black and slipping the position of the black type a 
trifle, it is possible to obtain a shadow effect. The white 
letters will seem to be casting a 3-dimensional black shad- 
ow over the background viewed through the pair of sand- 
wiched cels. 
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Figures 75, 76—Hot-press title lettering can be applied to a card or 
background material, such as acetate, and then laid over a background. 
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Figure 77—Viewed through the ‘‘sandwiched”’ cels, the white letters 
seem to be casting a 3-dimensional black shadow over the background. 


KODAK EKTAGRAPHIC 
WRITE-ON SLIDES 


When previewing a slide program, you may see the oppor- 
tunity to insert a slide or two that will tie the subject directly 
to the presentation. On occasions such as this, some of 
the special values of the Kopak EkTAGRAPHIC Write-On Slides 
become apparent. 

Each slide consists of a 2 x 2-inch (50 x 50 mm) mount 
containing a square of Kopak Estar Film Base with a matte 
surface on one side. The writing area measures 114 x 114 
inches (38 x 38 mm). 3 

You can add your own drawings, diagrams, comments, 
or last-minute notices to a slide presentation by using 
write-on slides and almost any kind of pencil or fiber-tip 
pen (Figure 78). For a neat, professional look, try easy-to- 
use dry-transfer letters. 

You can create projected flash cards or progressive- 
disclosure sets. Students can make slides easily to present 
reports, describe experiments, or develop other presenta- 
tions of their own. 

Write-on slides can be used as temporary slides in the 
planning and previewing of slide sets and synchronizing 





Figure 78 


sound and music while the finished artwork and photo- 
graphs are being completed. These preview slides can be 
shown to persons or groups that must approve the program. 

KODAK EKTAGRAPHIC Write-On Slides are available only 
through dealers in Kodak audiovisual products. 


NOTE: These slides are not recommended for use in 
automatic-focusing projectors. 


PROGRESSIVE DISCLOSURE 


If you have compiled a short list of statements, items, or 
graphic material that you want to present to an audience 
in a most effective manner, use the technique called 
‘Progressive Disclosure.” The first slide will show a single 
statement, an item, or part of a graph. The second slide will 
show an added statement, item, or part of a graph, and so 
on until the final slide in the sequence will include all of 
the statements, items, or the entire graph. It is much 
easier for the audience to remember one thought at a time 
as it is added to the preceding idea. Also, the use of pro- 
gressive disclosure keeps the audience from reading ahead 
of the speaker. Furthermore, this procedure steps up the 
pace of the presentation by avoiding the presence of one 
slide on the screen for the length of time required to dis- 
cuss the entire subject. 


SUGGESTED METHODS OF PHOTOGRAPHING 


Assuming that there are five lines of information to be pre- 
sented, letter the five lines on individual strips of paper. 
Carefully tape one end of each of the strips of paper to the 
desired background (see Figure 79). Because there are five 
lines of text, a total of five slides must be shot to include 
the entire sequence. This can be accomplished in one of 
two ways. First move all but the first line of text out of 
Camera range, and shoot the first slide. Then move the 
second line of text into the camera range, and make the 
second shot including the first and second lines, and so on, 
until the entire sequence has been photographed. Or you 
can shoot the entire sequence of five lines on the first slide, 
and remove the line from the bottom for each successive 
shot until only the first line of text remains. 

If ceramic, plastic, or other 3-dimensional letters are 
used for lettering, it is usually more convenient to arrange 
all five lines on the background. Then make your first shot, 
remove the bottom line, make the second shot, and so on 
for the entire sequence. 


The Kopak EKTAGRAPHIC EF Visualmaker will help you 
make slides for your progressive disclosure series with 
a minimum of effort, inexpensively, and rapidly (see page 
46). 
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PHOTOGRAPHING TITLES 
AND ARTWORK 


REFLECTION COPY 


Many techniques associated with the photographing of 
titles and artwork are similar to those encountered in 
more familiar types of close-up photography, and most 
of them are related to lighting, alignment, and focusing. 

Copying stands for use with 35 mm cameras are obtain- 
able from most camera stores. This kind of stand is usually 
an upright column mounted on a copyboard. The camera 
is attached by means of its tripod bushing to an arm-and- 
collar assembly, which slides up and down on the column. 
A pair of lamps to illuminate the original may also be 
mounted on the column at a suitable distance from the 
copyboard. 

A copyboard for occasional work can be made from a 
sheet of soft board. The surface should be painted black. 
It should never be white because that part of the board 
not covered by the original will reflect too much light into 
the lens. As a result, the copy negative will lack sufficient 
contrast, and troublesome reflections may be introduced. 

While stands can be purchased commercially, you can 
also build one reasonably well yourself (see page 11). 





Figure 80—Kopak ExtaGraAPHic EF Visualmaker 


Kopak ExtaGrAPHic EF VISUALMAKER 

The Kopak EKTAGRAPHIC EF Visualmaker is a complete 
visual production kit that can produce excellent color 
slides or color prints. It can be used for extreme close-ups 
of flat copy or of 3-dimensional objects. The camera sup- 
plied with the Visualmaker can also be used separately 
off the copy stand. 

The kit includes a Kopak INSTAMATIC X-35F Camera, 
film, a Kopak Extron Electronic Flash Unit, a carrying 
case, and two copy stands. Each stand has its own built-in, 
prefocused supplementary lens and a reflector that pro- 
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vides the necessary amount of light from the flash unit 
to illuminate your subject properly. 

Operation is easy. Just lock the camera into position 
on top of one of the copy stands (either the 8 x 8- or 3 x 3- 
inch/203 x 203 mm or 76 x 76 mm size), mount the 
electronic flash unit, position the Visualmaker On your 
subject, and shoot. You can have an almost unlimited 
selection of color visual materials without bothering with 
focus, exposure, or framing. 


More Information on the Visualmaker 


Further usage information is given in Kodak Publication 
No. S-40, Simple Copying Techniques with a KODAK 
EKTAGRAPHIC Visualmaker. A single free copy of this 
publication can be obtained by writing to Eastman Kodak 
Company, Dept. 412L, Rochester, N.Y. 14650. 

The Visualmaker is available from dealers in Kodak 
audiovisual products; see the Yellow Pages of your tele- 
phone directory under Audiovisual Equipment and Sup- 
plies for dealers in your local area. 


CAMERAS AND FILMS 
Cameras 


(See Picture-Taking Equipment on page 7.) 


Films 
(See Film Choice on page 15.) 


CLOSE-UP LENSES AND EXTENSION TUBES 
(See Close-Up Lenses on page 10.) 


ARTWORK TEMPLATE 


An artwork template is helpful in preparing artwork to be 
copied, and it is useful in positioning that material for 
copying. It becomes a frame when you are preparing art- 
work: Simply place the template over the material on which 
the work is to be prepared and use the opening in the 
template to define the area that will appear on the screen. 
(See Construction and Use of the Artwork Template, 
page 35.) 


CAMERA ALIGNMENT 


Attach the camera to the stand so that the film plane is 
parallel to the copyboard. The center of the copy or mask 
should be directly under the center of the lens. Mark the 
position of the mask on the board to simplify realigning it 
later. Better yet, place register pins in the copyboard to 
position the mask and copy edges. First position the mask 
on the copyboard, and then place two pins along the long 
edge of the mask, on the support-column side, and one at 
the left end of the mask. 

Tedious realignment of the camera can be avoided and 
proper alignment achieved by locating marks, pins, or 
blocks on the camera support. 

After you have determined the proper camera height, 
supplementary lens, and focus setting for your camera 
and lens, mark this information on the mask to which 
it applies and make a camera height index mark on the 
support column. 





Figure 81—Right-angle viewfinder helps in 
aligning camera on stand. 





Figure 82—A grid placed on the copyboard 
registration pegs helps to position the 
camera and to show the size of the art to 
be copied at various heights. 





Figure 83—Camera and art aligned prop- 
erly for copying. 


NOTE: With many single-lens-reflex cameras, a pocket 
flashlight, shone through the eyepiece, will project an 
image of the ground glass on a sheet of white paper 
placed on the copyboard. In a darkened room, this can 
be used for alignment, focus, and framing of the camera. 


For Cameras with 50 mm Lenses. Use a +3 close-up 
lens in front of the regular lens. Set the camera focusing 
scale at 3 feet (.9 m). Adjust the camera height so that 
the front of the close-up lens is directly over the center 
of the slide mask, 914 inches (235 mm) above the copy 
and aimed precisely at it. 

For Cameras with 44, 45, or 46 mm Lenses. Use two 
close-up lenses—a +3 (next to the camera lens) and a 
+1 (held in place by a second retaining ring). Set the 
camera focusing scale at 314 feet (1.05 m). Adjust the 
camera height until the front close-up lens is centered 
over the slide mask and is 8 1/16 inches (204.5 mm) 
above and aimed precisely at the copy. 





Figure 84—The standard lighting setup for copying uses two lights 
positioned at opposite ends of the copy; the angle between lens and 
lamp axes should be about 45 degrees. 


PLACING THE LIGHTS 


Light distribution is very important in copying. Typically, 
two lamps are used in copying, and they should be in suit- 
able reflectors if they are not supplied with built-in re- 
flectors. Orient the reflection copy so that its longer dimen- 
sion is parallel with an imaginary line between the two 
lamps. The angle between lens and lamp axes should be 
about 45 degrees for ordinary copying. If a 45-degree 
lighting angle shows up the surface texture, however, move 
the lamps closer to the lens axis. Angle or ‘‘feather’’ the 
lights to obtain even illumination. 


NOTE: Lamps placed too close to the copy may cause 
objectionable reflections or flare near the outer edges; 
position them carefully. 


No specular reflections should be visible in the camera 
viewfinder. The light distribution should be even over an 
area of the copyboard that is larger than the area occupied 
by the slide mask. Evenness of illumination can be con- 
trolled by moving the lamps farther away from the copy 
surface and by angling or feathering the lights. Check the 
evenness of light with an incident-light meter. 

When one lamp in, say, a set of four copying lights burns 
out, a new replacement lamp will usually be brighter than 
the remaining three. To avoid adjusting the new lamp to 
get uniform illumination, you can replace all four lamps 
and then keep the three older ones for future replacements. 
In copying with color films it is especially important to fol- 
low this procedure, because new lamps have a higher color 
temperature than those that have been burning for some 
time. Such variation in color temperature would, of course, 
be reflected as an uneven color quality over the picture 
area. 


Controlling Reflections 


Reflections that degrade quality and, in severe cases, 

obliterate areas in the copy arise in two ways: 

1. Light from the lamps is specularly reflected into the 
lens by the reflection copy, especially if it has a rough, 
creased, or curved surface. 

2. Light reflected by the copy or its suroundings strikes 
the front of the camera so that an image of the camera 
is seen on the copy. This situation is caused by glossy 
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or glass-covered copy. A glossy print on a large white 

background will show such an image in its shadow 

areas. 

Reflections of the first type can sometimes be avoided 
by careful lamp placement or by treating the surface of 
the copy by applying a matte lacquer. Reflections of the 
second type can be eliminated by painting the copyboard 
matte black, by masking with black paper any white areas 
surrounding the original, and by covering the camera front, 
except for the lens, with a black card (Figure 85). Also, 
the room should be dark. The best method of controlling 
reflections is with polarized light (see pages 22 and 49). 
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Figure 85 


LIGHT SOURCES FOR REFLECTION COPYING 
See Lighting on page 25. 


USING EXPOSURE METERS IN COPYING 


It’s important that you adjust the lights so that the illumi- 
nation over the copy area is even. To determine exposure 
for copying, you can use either an incident-light meter 
held in the plane of the original you are copying, or use 
a reflected-light meter and take the reading from a gray 
card with 18-percent reflectance that you have substituted 
for the original. You can use the gray side of the KoDAK 
Neutral Test Card for this purpose. If you don’t have the 
proper gray card, you can make a reflected-light reading 
from a matte white surface of 90-percent reflectance, such 
as the back of a sheet of double-weight white photographic 
paper. Your meter reading, of course, will be much higher. 
Compensate by setting the meter calculator at 1/5 the 
normal film speed number. 
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The film speeds for copying line work are intended for 
trial exposures. The exposure for line work is affected by 
the reflectance of the lines or dark areas of the original 
and the inherently short exposure latitude of high-contrast 
films. To obtain the best contrast between the background 
and the lines, you should use the maximum exposure that 
you can without causing filling-in of lines on the negative. 
Additional information on exposure meters can be found 
on page 20. 








Figure 87—Reflected-Light Meter 


USING POLARIZED LIGHT FOR COPYING 


The most satisfactory way to eliminate reflections when 
you are copying photographs or artwork is to use polarized 
light. You can obtain improved contrast and color satura- 
tion in your copies by installing polarizing screens on the 
camera lens and over the light sources. This combination 
of filters will reduce or eliminate those surface reflections 
that can desaturate the color and reduce the contrast of 
most photographed art. When polarized light is used, reds 
are redder, blues a deeper blue, and black is dead black. 

A polarizing screen, which looks like a gray filter, func- 
tions satisfactorily with either color or black-and-white 
films. The polarizing effect can be seen by looking through 
such a screen at a spot 7 to 10 feet (2.1—3 m) away ona 
glossy floor. As you rotate the screen, the reflections on 
the glossy floor disappear. Color that has been hidden by 
the reflections can now be seen. (Specular reflections pro- 
duced by metallic or glass surfaces will be reduced but 
not totally eliminated.) 

A polarizing filter at the camera lens alone has no appli- 
cation to copying. If, however, KoDAK PoLa-ScREENS or other 
polarizing filters are also used over the copy lights, sub- 
jects difficult to copy because of their reflections—glossy 
and roughly textured prints, graphite pencil drawings, oil 
paintings, some metallic surfaces, multicelled overlays— 
can be reproduced satisfactorily. When the subjects are 
illuminated with polarized light, the light reflected specu- 
larly from their surfaces remains polarized. Rotating a 
polarizing filter in front of the camera lens will control 
these surface reflections. 

In addition, the control of surface reflections allows more 
freedom to position lights wherever they give the most 
uniform illumination. This freedom in lighting simplifies 
the task of copying very large originals or those that are 
situated in awkward positions and cannot be removed. 

Partial polarization can be used in copying when com- 
plete elimination of surface reflections is not desirable. 
For example, a painting copied with all surface reflections 
eliminated might appear unnaturally brilliant and without 
texture, because an artist allows for some dilution in color 
due to surface reflections and counts on reflections to make 
textures visible. Rotating the polarizing filter over the lens 
until the reflections from brush strokes and canvas texture 
are only partially eliminated will result in a more natural 
reproduction. 

In some copying situations it is preferable not to use 
polarized light and filtration. For instance, if polarized 
light is employed in the copying of color prints, an ex- 
cessive buildup of contrast is apt to occur in the copies. 
This is particularly true when a color photograph is being 
copied onto a reversal color film, such as one of the 
KODACHROME Or KODAK EKTACHROME Films. 





Figure 88—Overlay 
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Figure 89—Surface reflections 





Figure 90—Overlay with controlled reflections 
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Figure 91 


Adjusting Polarizing Screens 


For best results when copying, the polarizing screens at 
the lens and at the copy lights must be adjusted precisely 
in relation to each other. The following method of adjust- 
ment is recommended: 

Place a bright coin in the center of the material to be 
photographed. Turn on one light only, and revolve the 
filter in front of it so that the axis (as indicated by the 
arrow on the polarizing filter) is horizontal. If the camera 
has through-the-lens viewing (reflex or ground glass), put 
the polarizing filter in place over the camera lens and 
rotate it until the reflections from the coin, seen through 
the filter and camera lens, are at a minimum (Figure 91). 

If the camera does not provide for through-the-lens 
viewing, hold the filter near the camera lens and rotate 
it, while viewing from behind the camera, until the reflec- 
tions from the coin, seen through the filter, are at a 
minimum. Carefully place the filter over the camera lens 
without further rotation. 

If the arrow on the polarizing filter at the light is 
horizontal, as suggested above, any indicating arrow or 
handle on the camera polarizing filter will usually be 
vertical. 

Turn out the first light, and turn on the second light. 
Then without disturbing the setting of the polarizing filter 
on the camera lens, rotate the filter in front of the second 
light until the reflections from the coin, as seen through 
the reflex viewfinder of the camera (or the filter at the 
camera), are again at a minimum. When this last adjust- 
ment has been made, the lighting setup will have been 
adjusted for minimum surface reflection. 

The Kopak Pola-Light has been designed for use with 
reflector-flood lamps (Figure 92). When other types of 
lamps are used in this fixture, a reflector should be em- 
ployed to direct the light through the polarizing screen 
and to minimize unpolarized general illumination in the 
room. Avoid having light-colored materials (such as white 
shirt sleeves) or unnecessary lights near the camera when 
making the exposure, since reflections and any stray light 
would be unpolarized. 


50 





Figure 92 


Exposure Factor 


Exposure must be adjusted when a Subject is illuminated 
by polarized light and photographed through a polarizing 
filter. To determine the correct exposure, take an incident- 
light-meter reading of the material to be copied with the 
polarizing filters in place over the copy lights. Increase the 
indicated exposure by opening the diaphragm 114 stops 
more than the meter reading. This will compensate for 
the polarizing filter over the camera lens. Using this ex- 
posure as a Starting point, you should make about four 
more exposures to determine what setting is best for 
your particular copy situation: 14 stop more, 1 stop more, 
1/4, stop less, and 1 stop less. 

Record the best exposure setting, as well as any other 
relevant information, for future reference in similar copy- 
ing situations. You should be able to establish a standard 
exposure for known conditions. 


Care of Polarizing Filters 


Badly scratched light filters lose their polarizing efficiency; 
therefore, take every precaution to keep the surfaces of 
the screens from being damaged. Be extremely careful 
when you are handling the screens, since it is difficult to 
remove finger marks without scratching the screen surface. 

Polarizing filters absorb a certain amount of energy from 
the lamps which is converted to heat. Because excessive 
heat can also cause damage to the filters, they should 
not be allowed to get warmer than is comfortable to the 
back of the hand. Turn off the lamps and allow the filters 
to cool if they get too hot. Reflector spot and other lamps 
that concentrate light in a small area are likely to damage 
the filter material. 

After a long period of use, the filters positioned over 
lights lose their polarizing capacity and should be replaced. 
Replacement filters for Kopak Pola-Lights are available 
through dealers in Kodak products. 

Polarizing filters not manufactured by Kodak and suit- 
able for use over copy lights and camera lenses are avail- 
able from suppliers of photographic goods. 


WIDE-SCREEN AND 
MULTIPLE-SCREEN 
PRESENTATIONS 


One method of creating interesting audiovisual presenta- 
tions is to use a wide screen or multiple screens and have 
the choice of projecting either a single extra-wide picture 
or of showing multiple images (several smaller images 
presented simultaneously). The variety inherent in such 
techniques offers great potential for the design of genu- 
inely effective shows. 


DEFINING TERMS 


Wide screen generally means a projection screen that is 
considerably wider than it is high. For most wide-screen 
presentations, an aspect ratio (relation of height of screen 
to width) of 1:2 or 1:3 seems to be best. 


Multiple screens, on the other hand, are usually two or 
more screens of a more customary aspect ratio (2:3, 3:4, 
or ath). 


Multiple images are two or more images projected side by 
side on one wide screen or each on its own separate 
conventionally proportioned screen. The images can be 
separate but related pictures, as shown in Figure 93, or 
several transparencies that together form a continuous 
panorama, as in Figure 94. 
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Figure 93—Three individual pictures can be projected with three slide 
projectors on a wide 9 x 21-foot (2.7 x 6.4 m) screen. 





Figure 94—Three slides and three projectors can be used to project 
transparencies made from one negative. 





WIDE-SCREEN PRESENTATIONS 


Why use a wide-screen format? First of all, the general 
public has been made quite conscious of and attracted 
to the wide-screen effect as a result of professionally pro- 
duced entertainment films that are presented in theaters 
and world fairs. 

There is another and more practical reason for a wide- 
screen format. Quite often visual presentations are shown 
in hotel meeting rooms and ballrooms. In many instances, 
the height of a projected image is affected by limitations 
imposed by the low ceilings in the rooms. Rooms with 
higher ceilings often have chandeliers that interfere with 
a large projected image. The wide-screen format provides 
a means of getting a larger image in terms of width, even 
with these height limitations. This is a definite advantage 
when screen presentations are being made to large 
groups. Projecting onto a wide screen helps avoid the situa- 
tion that results when a conventionally proportioned 
screen is used in a large room and the back row of the 
audience is located farther away from the screen than 
the recommended distance (8 times the image height). 
See Legibility, page 36. 

In addition, the wide-screen format affords greater 
flexibility regarding the use of the screen area. This is 
discussed further in Applications of Wide-Screen Technique 
on page 52. 
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Figure 95—Two 2 x 2-inch (50 x 50 mm) slide formats. Super-slide 
38 mm wide and double-frame slide 34 mm wide masked at the top 
and bottom. 
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Methods of Producing a Wide-Screen Format 


There are a number of ways to produce visuals in a wide- 
screen format. Some of these include the use of slides 
that require specially designed projectors, but the meth- 
ods that will be described here involve the use of con- 
ventional, readily available projection equipment. 

The first and perhaps the simplest way of achieving a 
wide-screen effect is through the use of conventional 
35 mm slides that have been specially composed and 
mounted so that they are cropped down from the top and 
up from the bottom to yield the desired wide-screen pro- 
portions. A slight modification of this system involves the 
Super-slide type of transparency, using the same crop- 
ping techniques at top and bottom (Figure 95). These 
slides can then be projected with conventional 2 x 2-inch- 
slide (50 x 50 mm) projectors upon a screen having the 
same proportions as the transparency. 

For presentation in large auditoriums where arc-type 
lantern-slide projectors are used, the same technique can 
be applied to the 344 x 4-inch (95 x 102 mm) slides. 
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Preparation of Visuals for Wide-Screen Use 


The preparation of the 2 x 2-inch (50 x 50 mm) trans- 
parencies in the system outlined entails nothing more than 
composing the picture initially to fit the wide-screen ratio 
that will be used and then masking the slide at top and 
bottom during the slide-binding operation. To obtain the 
additional width of the super-slide area shown in Figure 
95, expose the original transparency in a roll-film camera 
yielding a picture size of 154g x 15%, 24%4 x 24, or 244 
x 344 inches (38 x 38, 57 x 57, or 57 x 83 mm). The 
Camera ground glass or finder should be masked to the 
actual size of the finished mounted transparency and the 
picture composed accordingly. 

The 314 x 4-inch (95 x 102 mm) lantern slides, masked 
for wide screen, can be made on 120 or 620 roll film in 
a camera producing 24/4 x 34-inch (57 x 83 mm) trans- 
parencies, or on 3144 x 414-inch (83 x 108 mm) or 4 x 
5-inch (102 x 127 mm) color sheet film. 

Remember that when you are using multiple images, 
two images are not necessarily more legible than one, so 
the required legibility standards are those that apply to a 
single image, not to a combination of two or three. Also, 
if the audience must scan the entire width of a wide screen 
or the combined width of several screens, the minimum 
viewing distance may have to be greater than when you 
are projecting a single normally proportioned image. 


Applications of Wide-Screen Technique 


Naturally, the most obvious application of the wide-screen 
technique involves the use of a scene extending across 
the entire picture width. Although beautiful scenic views 
lend themselves well to such a format, it is also possible 
to photograph other locations and situations in order to 
achieve the ‘‘you-are-there’’ effect. For example, in pro- 
ducing visuals for certain types of training, it is often 
desirable to show counter scenes where retail selling is 
being discussed. Good photography can achieve the effect 
of placing the audience on either side of the counter, 
depending upon the role you are asking them to play 
(Figure 96). The wide-screen picture adds immeasurably 
to the you-are-there feeling. 

A discussion of training and educational presentations 
naturally leads to the next obvious application of the wide 
screen—dividing the screen into halves, then placing on one 
half the negative (‘‘don’t-do-this’’) approach and on the 





Figure 96—One of a series used in a sales training presentation—a 
close-up ‘‘you-are-there’’ picture from the customer’s viewpoint. 
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Figure 97—Sales training pictures that would appear on the screen 
progressively. First, left, the negative approach would be shown, then 
the positive approach added to the right side. 
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Figure 98—Left graph appears first (top), followed by the addition of 
the graph on the right (bottom). 
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Figure 99—Artwork or photograph on one half, plus statistical material 
on the other. Top—photograph is mounted on artwork of statistics. 
Bottom—explanatory caption (left) and bar graph (right). 
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Figure 100—Series of three sections of artwork added progressively 
from right to left. 








Figure 101—Artwork background appears first (top) followed by art- 
work plus title overlay (bottom). 








Figure 103—Three pictures illustrating different aspects of the same 
object. 


other half the positive (‘‘do-it-this-way’’) approach (Figure 
97). The two halves can be placed upon the screen 
progressively; that is, make a transparency of the first half 
only and then a second transparency with the second half 
added. This provides an opportunity to discuss the ap- 
proach to be presented initially, with the addition of the 
second approach to follow. A progression of this type, 
where one half is followed by the second half can also be 
applied to charts, graphs, or other statistical data where 
direct comparison is required (Figure 98). 

Still greater flexibility is afforded through the use of 
symbolic artwork or photography on one half, followed by 
the addition of statistical material or text on the second 
half (Figure 99). Sometimes it is advantageous to trans- 
pose the order of appearance of such material. 

By dividing the screen into thirds, it is possible to 
achieve even greater flexibility through the progressive 
addition of material of all kinds. The progressives can be 
built up from right to left, as shown in Figure 100, or 


from the center to the left and right, or from the left to 
the center and right. And there are many variations of 
these basic treatments. 

Another technique is to utilize the entire screen area by 
adding information to the image already on the screen. In 
other words, add a text overlay to a background of art 
(Figure 101) or of photography. Also applicable is the 
addition of information to a bar or line graph or to a pie 
chart. Very effective transparencies of this type can be 
produced at low cost by photographing the artwork in 
reverse order—that is, by arranging the complete layout, 
using colored paper cutouts, and carefully removing one 
bit of information at a time for each successive exposure. 
This is a technique similar to the progressive disclosure 
method described on page 45. 

Figures 102 and 103 illustrate how a group of two or 
three images can make an attractive visual when the pic- 
tures are simply photographs that present different aspects 
of the same subject. 
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Figure 104—Wide-screen effect for the main title can be obtained from 
three separate slides and three projectors. 


WHY MULTIPLE-SCREEN PRESENTATIONS? 


Perhaps the greatest advantage of the use of multiple- 
screen images can be summed up in one phrase: flexibility 
in presentation techniques. This is achieved through the 
use of either a variety of images or the statement of an 
initial thought on one screen, with the other screens being 
used for elaboration of the theory or concept. 


DESIGNING A MULTIPLE-SCREEN FORMAT 


Special consideration is required when a presentation 
is being planned that will be designed for the multiple- 
screen technique. The use of two or three screens is not 
intended to show two or three times as many slides and 
have images on all the screens all of the time. A complete 
interplay of images on one, two, three, or more screens 
can do much to add variety, change of pace, and empha- 
sis on certain important points. Illustrations for such a 
show should be made with this projection technique in mind. 

Some comments on the use of vertical, horizontal, and 
square formats might be helpful. Where the array of 
screens consists of a number of square screens, there is 
great flexibility in the use of all three slide formats. 
(Any group of three separate pictures can be juggled to 
achieve 48 different combinations.) Normally, the center 
screen carries the major message load, with the side 
screens carrying related pictures. 

Frequently, good use can be made of a mixture of 
vertical and horizontal formats—for example, a vertical 
in the center and a horizontal on either side; or a hori- 
zontal in the center, flanked by two verticals. Sometimes, 
if the subject matter warrants it, a nonsymmetrical ar- 
rangement can be used to advantage. 

When a series of two or more square screens is used 
and square transparencies, such as super-slides, are pro- 
jected, very effective use of the screen area results. Not 
only can large separate images of different subjects be 
projected, but also a pseudo wide-screen effect can be 
achieved by preparing three transparencies of a subject. 
Each transparency covers a third of the subject so that 
upon projection, a continuous, panoramic, wide-screen 
picture results (Figure 94). Naturally, this is not a true 
wide-screen image, because the continuity of the picture 
is broken by the black borders that cover the edges where 
the left and right screens adjoin the center screen. Audi- 
ences adapt quickly to the use of this technique, perhaps 
because the result is somewhat like looking through a 
picture window. 

During photography, it is important that, where possible, 


54 


the same camera plane be maintained for each of the 
multiple-screen shots. This will help to avoid distortion 
of any horizontal lines in the scene. 

If a single wide screen is to be used in conjunction with 
two projectors, it is best to limit the slide format to hori- 
zontals only. For example, the use of a wide screen mea- 
suring 20 feet (6.1 m) wide and 7 feet (2.1 m) high will 
result in two horizontal 35 mm slide images 10 feet (3 m) 
wide and 7 feet (2.1 m) high. If vertical slides are used 
with such a screen arrangement and the projectors are 
set up so that a vertical slide will fit in the 7-foot (2.1 m) 
height, the size of the projected image will be limited and 
consequently full utilization will not be made of the entire 
screen surface. 
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Figure 105—Example of the use of descriptive caption on one screen 
with photograph of product on another. 


APPLICATIONS OF MULTIPLE-SCREEN TECHNIQUE 


The most obvious use of more than one screen is the 
technique of showing a picture on one screen and its 
descriptive caption on another. There are a great many 
variations within this concept (Figure 105). For example, 
a single caption might apply to a series of pictures. In this 
instance, the caption material remains on one screen 
while the examples are changed on the other screen 
(Figure 106). Where several projectors are wired together 
so that there is a slide change in each whenever the re- 
mote-control button is pushed, it is advisable to have 
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Figure 106—Descriptive caption is repeated on left-hand screen; slides 
are changed on right-hand screen. 


multiple slides of the caption material and merely repeat it 
as many times as necessary. This will especially apply 
where multiple images are being used for comparison. For 
example, graphs illustrating sales can be arranged so that 
the audience can make a direct comparison of last year’s 
figures with current ones, etc. 

Still another use of multiple-screen projection can be 
tied in with training or other educational materials. De- 
pending upon the effect desired, either the positive or 
negative approach to a situation might be placed on one 
screen. After the problem of the approach has been dis- 
cussed, the opposite viewpoint might be added to the 
second screen. This would give a direct ‘‘do’”’ and ‘‘don’t”’ 
comparison, wherein both treatments could be illustrated 
at the same time. 

There are many visual developments similar to this that 
fit the requirements of teaching almost any subject. For 
instance, one slide can show how a certain Operation is 
accomplished; the accompanying slide can illustrate the 
finished result (Figure 107). 

Another technique with multiple screens involves placing 
a main title or important subtitle across the total width of 
all the screens. This is accomplished by composing each 
of the slides in such a way that the words are grouped 
logically on each screen so that the audience can read 
directly across (Figure 108). 


A variation of this is to have text on each of two 
screens, or text or title on one screen and either illustrative 
or symbolic artwork or photography on the other (Figure 
109). In order to avoid complications in the registration of 
the projected material—for example, material to be read 
across demands perfectly straight lines—it is best to 
space the words deliberately in each slide area so that 
there is a progressive step-down or step-up of the text 
material. This usually presents a more attractive com- 
position than does a single line or series of straight-across 
lines. 

There are also instances where artwork can be split so 
that it appears on each screen with some logical break 
point in the middle. For instance, a map of the United 
States might be drawn in two separate segments (Figure 
110). Or with lettering, it is possible to achieve a big 
emphatic ‘‘NO!’’ by photographing the letter ‘‘N’’ on one 
slide and the letter ‘‘O’’ and the exclamation point on the 
other. Use a red background for white letters, and the 
visual impact is equivalent to shouting the word. 

Other obvious splits might consist of a picture of a 
product on one screen, with a large price tag on the other 
arranged in such a manner as to appear to be fastened 
to the object. 

The combinations and varieties are without limit. Art- 
work and photography, artwork with artwork, photography 
in combination with photography, text material and art- 
work, text material plus photography—all these add up 
to tremendous flexibility in the design of screen presenta- 
tions. This range of possibilities will suggest many ideas 
for programs of visuals in the fields of education and 
training, sales promotion, industrial relations, public 
relations, informational meetings, employee orientation, 
and many others. The sky is the limit with wide-screen / 
multiple-screen / multi-image! 








Figure 107—Picture on left-hand screen shows in-plant photographer 
at work. Right screen shows the result. 





Figure 108—Title for three-screen, three-projector presentation with 
components grouped logically. 





Figure 109—‘‘Promotion”’ appeared on left screen, then was repeated 
while text was added to right screen. 





Figure 110—Spread of artwork resulting in larger overall image size 
than with a single-screen setup. 
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DUPLICATING . 


Duplicates of your slides are readily available from your 
local photographic dealer. However, you may want to 
duplicate your own slides. 

There are several easy inexpensive ways of duplicating 
slides that will be discussed in the following paragraphs: 
¢ Photographing the image of the original slide from a 
front-projection screen. 

Photographing the image of the original slide from a 
rear-projection screen. 


Photographing the original slide by transillumination 
using 3200 K lamps or electronic flash in a light box 
placed behind the transparency being copied. 


Professional heavy-duty copying equipment, such as 
Oxberry,* Forox,t etc, is also available for the user with 
larger production requirements. 


THE CAMERA 


A single-lens reflex camera is recommended for slide 
duplicating because it eliminates the parallax problem. 
If you do not have a reflex-type camera, it may be possible 
to simulate a ground-glass effect for camera alignment. 
Open the back of the camera and the shutter. Place a piece 
of matte acetate, frosted glass, or waxed paper on the 
camera film plane. The image transmitted on the glass or 
paper will be the same as the image that will be recorded 
on the film. (See Close-Up Lenses, page 10.) 


FILM 


Recommended films for slide duplicating are discussed 
on page 14 and under Film Choice, page 15. 


EXPOSURE TESTS 


Regardless of which method of slide duplicating is selected, 
it will be necessary to make some preliminary exposure 
tests. Select a slide of average contrast and brightness, 
preferably one with a standard gray area, and bracket 
your exposures at least 1 stop on either side of the basic 
exposure. When the processed film is returned, the best 
exposure can be matched to the original test slide, and 
this exposure can be used for future dupes. If the slide 
to be duplicated is lighter than average, use a 1-stop- 
smaller lens opening than the test indicated; use 1 stop 
more exposure for duplicating slides that are darker than 
average. 
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BEGIN WITH A CLEAN ORIGINAL 


To help produce a spotless duplicate slide, keep the 
original as clean and dustfree as possible. Never touch a 
transparency with your fingers; handle mounted trans- 
parencies by their mounts, unmounted transparencies by 
the edges. Remove dust or lint particles from slides with 
a clean, dry, camel’s-hair brush. You can remove light 
fingerprints or oily smudges by applying Kopak Film 
Cleaner sparingly with a plush pad or a wad of cotton. 


REPRODUCTION FIDELITY 


A color duplicate of an original camera transparency is 
merely an approximation of the original transparency, just 
as an original color transparency is an approximation of 
the original scene. When you view an original transparency, 
the scene as photographed is not often available as a 
comparison. The transparency is usually accepted as a 
pleasing, satisfactory representation of what is remem- 
bered about the original scene. When you judge a color 
duplicate, however, you almost always have the original 
transparency next to it as a criterion. With such a side-by- 
side comparison, you are likely to be more conscious of 
every detail and any difference, no matter how slight it 
may be. It is necessary to accept close matches, since 
perfect duplication is seldom achievable. 


LIGHTING FOR COPYING SLIDES 


Slide Projector. You can use a 35 mm camera to copy 
the image projected on a matte white screen or a KODAK 
EKTALITE Projection Screen, Model 3, from a 35 mm slide 
projector. (A beaded screen is likely to give uneven bril- 
liance and a grainy effect, particularly if you must position 
the camera close to the screen.) The light quality provided 
by most projectors for 2 x 2-inch (50 x 50 mm) slides has a 
color temperature close enough to 3200 K so that you can 
obtain satisfactory color rendering on Kodak films balanced 
for tungsten illumination without using a filter. If neces- 
sary, filters can be used to correct the color temperature. 
A variation of this slide-copying method is the use of a 
rear-projection screen. Both of the procedures are dis- 
cussed on page 58. 


Enlarger. An enlarger head can be used as a light source 
to illuminate the transparency from behind. The enlarger 
should be equipped with a photoflood enlarging lamp (No. 
211, 212, 213, or 302) and a diffuser, rather than con- 
denser, illumination system. Condensers increase contrast 
and can cause undesirable color shifts if they have a 
greenish cast. Remove the enlarger lens but not the heat- 
absorbing glass. Place the transparency to be copied in 
the negative carrier. 


Electronic Flash. An electronic flash unit makes an ex- 
cellent light source for copying slides with daylight color 
balanced film, since it eliminates the problems of camera 
unsteadiness and lamp heat. Also, electronic flash mini- 
mizes the increase in contrast usually experienced when 
copying with color films. Place a sheet of Kopak Flashed 


*Oxberry Div., Richmark Camera Svc., 516 Timpson PI., Bronx, N.Y. 
10455. 


+Forox Corp., 511 Center Ave., Mamaroneck, N.Y. 10543. 
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Opal Glass or its equivalent a short distance away from 
the transparency and between the flash unit and the trans- 
parency. As an alternative, place a piece of matte white 
paper or cardboard behind the transparency, and locate 
the flash unit so that its light will bounce off the paper 
and through the transparency toward the camera. None 
of the light should strike the front of the transparency. 
If you use electronic flash, you may find it helpful to have 
a low-wattage tungsten lamp arranged so that it can be 
switched on for focusing and framing. Switch it off before 
the exposure is made. 


NOTE: Small electronic flash units used in slide-copying 
devices are seldom satisfactory for use with slow-speed 
tungsten balanced copy and duplicating films. The fil- 
tration and exposure required is such that a satisfactory 
exposure level cannot be reached. 


Tungsten-Halogen Lamps (3400 K, 3200 K). These 
lamps, placed behind a sheet of Konak Flashed Opal 
Glass or equivalent, are good light sources for copying 
slides. A reflector (built-in or external), although not 
necessary, improves the light efficiency. Heat-absorbing 
glass, positioned close to the opal glass and between it 
and the lamp, is necessary to protect the glass and the 
transparency from the direct heat of the lamps. If the 
heat-absorbing glass causes a color-balance shift, cor- 
rection can be made with color compensating filters. 


Light Box. There are virtually no low-cost light boxes made 
for copying transparencies on a small scale. If you need 
one, therefore, you must improvise your own. The sketch 
in Figure 111 shows one type that you can construct of 
wood and place on the easel of the camera copying stand 
or set flush with the top of your workbench. The inside 
of the box should be painted with a matte white paint that 
will not yellow with age. Most high-quality, pure-white, flat 
enamels are suitable. 
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Figure 111—This simple light box illuminates slides for copying; a 
single lamp can be used if only single 35 mm slides will be copied. 
Space should be provided around the flashed opal glass and the heat- 
absorbing glass for circulation of air. The air intake should incorporate 
a light trap. 





Tungsten-halogen lamps (3200 K or 3400 K) or elec- 
tronic flash mentioned above may be used. Photo enlarger 
lamps No. 211 or No. 212 have a color temperature of 
about 3200 K and are also suitable. One lamp is satis- 
factory if only single 35 mm slides are to be illuminated. 
If you make filmstrips by copying two slides at a time, or 
if you must illuminate larger slide sizes, space two or more 
lamps under a sheet of Kopak Flashed Opal Glass or its 
equivalent so that the light distribution at the top of the 
box will be even. The evenness can be checked by scan- 
ning the face of the box with an incident-light meter. 

Because heat from the lamps will cause transparencies 
to curl, heat-absorbing glass and forced-air ventilation 
are necessary. Ventilation can be provided by a small 
blower or even a tank-type vacuum cleaner. Connect the 
light box to the blower by means of a flexible hose so 
that vibrations will not be transmitted to the box. 

Connect the tungsten lamps so that they can be operated 
at low voltage to reduce brightness and heat while the 
transparency is being positioned and the copying camera 
is being adjusted. Such a wiring arrangement not only 
decreases heat but also prolongs the life of the lamps. 
Suggested wiring is shown below. Switch to the full-voltage 
position during copying. . 

If the color transparencies for any one sequence are 
identical in size and mounting, register pins or strips 
attached to a frame on the surface of the light box can 
be used to align all slides in exactly the same spot under 
the camera. A registering system also facilitates the making 
of multiple exposures from several different pieces of copy. 
Using this system enables you to accomplish special ef- 
fects, such as montages, the addition of titles, or the 
intermixing of transparencies and reflection copy. 






PARALLEL 
«— 
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Figure 112—In the parallel position, lamps burn at full voltage for 
copying; in the series position, lamps are dimmed for cooler operation 
during framing and focusing. 


You can make a jig or sliding carrier to hold the slides 
in exact alignment under the camera. For creative or cor- 
rective work, it is desirable to make some provision for 
inserting filters beneath the transparency to be copied. 

To keep stray light from reaching the camera lens, 
place a black, opaque material around the transparency 
being copied. Also, turn off the room lights while exposures 
are being made. The copy will be better when no light is 
allowed to reflect from the surface of the transparency 
being copied. 


NOTE: Conventional illuminators, intended for viewing 
transparencies and judging their color quality, are not 
satisfactory for copying purposes. 
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Figure 113—Position the camera as close as possible to the projection 
lens. If the focal lengths of the camera lens and the projector lens 
are approximately the same, the tripod-mounted camera can be 
positioned alongside the projector. 


METHODS OF 
COPYING SLIDES 


SLIDE-PROJECTOR METHOD 


Using a matte white screen or a KoDAK EKTALITE Projection 
Screen, Model 3, set up the slide projector and 35 mm 
camera (preferably a single-lens reflex) so that the camera 
is as close as possible to the projector beam. This can be 
achieved by using a camera lens and projector lens of 
about the same focal length. The slight difference in lens 
angles will then have a negligible effect. 

Project the transparency on the screen and move the 
camera forward or backward until the screen image fills 
the viewfinder. You will find that, by altering the camera 
distance or changing the image size on the screen, you 
can crop the picture as desired. Remember that many 
cameras are designed with a built-in safety factor that 
causes the film to record an area larger than that seen in 
the viewfinder. (See page 8.) 

As stated previously, the light provided by tungsten 
lamps in slide projectors is close to the correct color 
temperature (when set on high brightness, if a choice is 
available) for films that are balanced for tungsten light. 
Select a color film balanced for tungsten light, and use the 
film speed and filter suggested in the instruction sheet 
furnished with the film. 

Calculate the exposure by taking a reflected-light read- 
ing directly from the image projected on the screen. 
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Figure 114—Rear-projection technique for slide copying. 


USING A REAR-PROJECTION SCREEN 


This method employs a translucent rather than an opaque 
screen, on which an image is projected from behind. The 
image should be oriented correctly when viewed from the 
camera side. A neutral white or gray rear-projection screen 
or matte acetate sheeting is suitable for this purpose. The 
screen or sheeting can be attached to a light wooden frame 
to form a screen that is easy to handle and hold in place. 
Information on rear projection and rear-projection mate- 
rials is contained in Kodak Pamphlet No. S-29, Self-Con- 
tained Projection Cabinets. 

When a slide is projected from the rear onto a sheet 
of matte acetate, the illumination may be somewhat greater 
at the center than at the edges of the screen, causing a 
hot spot. The simplest way to compensate for this condition 
is to clamp a sheet of clear glass a short distance in front 
of the projector lens and daub a little black oil color onto 
it to form a dodger. The circular dodger should be roughly 
graduated, so that its density decreases toward the edges, 
and placed in the center of the projector light beam. The 
effect of the hot spot can also be minimized by using a 
relatively long-focal-length lens in the projector and 
camera. 

Position the camera so that it faces the screen squarely. 
Alter the camera-to-screen distance to crop the projected 
image as desired. Now calculate the exposure by taking 
a reflected-light reading directly from the screen image 
nearest the camera. 











Figure 115 





Figure 116—To copy a slide directly (rather than the projected image), 
you'll need close-up lenses, extension tubes, or bellows for focusing. 








You can also use commercially available, tabletop rear- 
Projection screens for copying your slides (Figure 115). 
Most of these units include a mirror to orient the image, 
so that it isn’t necessary to reverse the projected slide. 

Determine your basic exposure by taking an overall 
meter reading from the projected image. Alter the camera- 
to-screen distance to crop the picture. Always keep the 
projector-to-screen distance constant so that your exposure 
tests will be useful. Work in a darkened room to eliminate 
reflections on the surface side of the screen. 

With front or rear projection, contrast can be reduced, 
as is often desirable, with a second projector used to give 
a “flash” or fogging exposure. A Kopak Wratten Neutral 
Density Filter No. 96, 2.0 density, placed in front of the 
lens of the second projector will provide about the correct 
amount of flash exposure, when both projectors are the 
same distance from the screen. 


COPYING WITH TRANSILLUMINATION 


In this method of duplicating slides, you copy the slide 
directly, not the projected image. 

The camera used to copy illuminated 35 mm trans- 
parencies should be equipped with an extension tube, 
bellows focusing, or a supplementary lens that will permit 
Same-size copying (of 35 mm film). Some duplicating 
accessories are available which include a close-up lens, 
slide holder, and diffuser in a single unit which attaches 
to the camera lens. 

If you use an extension tube or bellows, you should allow 
for the change in effective aperture by opening the lens 
2 stops. If you prefer, you can increase the exposure time 
by a factor of 4, but the resultant exposure time may be 
longer than that for which the film is designed. In this 
event, a further exposure increase may be necessary to 
compensate for the reciprocity characteristics of the film. 
If you use a supplementary lens, no compensation for ef- 
fective aperture is necessary. You should be aware, how- 
ever, that many high-speed lenses for 35 mm cameras will 
not make perfectly sharp images when extended for 1:1 
copying. 

Use one of the light sources described on page 25, 
and place an opaque mask around the transparency to 
prevent extraneous light from reaching the camera. Copy 
in a darkened room so that the camera will not record 
reflections from the surface of the slide. 

With tungsten illumination, you can use an exposure 
meter to determine the exposures, but some testing and 
calibrating will probably be necessary. If you use a re- 
flected-light meter, place it directly against the illuminated 
transparency. The reading will be relatively accurate if the 
meter cell is no larger than the slide area. 

If you use an incident-light meter, hold it so the cell 
is in the transparency position and faces the light source, 
but without the transparency in place. The reading will 
be approximately correct for transparencies of average 
density. 

With electronic flash, the exposure is best determined 
by a series of tests, using most of the aperture settings 
available on the camera. After correct exposure has been 
determined for an average slide, it should remain the 
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same for other average transparencies as long as the rela- 
tive positions of the camera, the slide, and the flash unit 
remain constant. 

For copying a number of slides, be certain to allow 
time for the flash unit to charge fully between flashes. 
This will help to provide uniform exposures. 


SELF-CONTAINED DUPLICATORS 


This is another method of copying slides directly. The self- 
contained unit is a device probably used by more photog- 
raphers than any other unit, and it fits single-lens reflex 
cameras. 

The Spiratone* professional SLR duplicating outfit in- 
cludes special optics suited for 1:1 or cropped duplicating 
of slides and strip films, with magnification up to almost 
3X linear. 

A low-cost light source with multiple stage for use with 
all bellows duplicating systems is the Testrite-Kingdon 
illuminated slide copier, available from dealers in pho- 
tographic equipment and supplies. 


CONTROLLING CONTRAST AND COLOR SHIFT 


When a copy slide is not as good as the original trans- 
parency, the loss in quality usually involves the following: 
(1) the contrast of the copy slide may be too high, (2) the 
copy may have less-saturated colors than the original, 
or (3) the color hues of the copy may differ from those in 
the original. 


* Exposure. The very short exposure times with electronic 
flash tend to prevent excessive contrast in copy slides. 
Also, some color films, such aS KODACHROME 25 Film 
(Daylight), exhibit less contrast than other reversal films. 
When electronic flash is teamed with KoDACHROME 25 
Film, the results are usually satisfactory, provided the 
Original slide is not too contrasty. 


* Preflashing the color reversal film is another way to 
control contrast. Here the film on which the transparen- 
cies are being copied is given a uniform exposure to light 
before the copy exposures are made. This flash exposure 
lowers the maximum density and the contrast of the 
shadows. 


A convenient method of preflashing is to expose the film 
to the same light source as will be used for the subject 
exposure. This is easily accomplished by placing a KoDAk 
WraTTEN Neutral Density Filter, No. 96, 2.0 density, over 
the camera lens and then using the same exposure setting 
that will be used with the transparency in place. 

In an alternate procedure, you can use an enlarger as 
a light source if the enlarger lens can be positioned about 
6 feet (1.8 m) away from the film to be flashed. The im- 
portant considerations are that the light intensity be 
uniform over the exposing plane and that the color quality 
of the light be the same as that used for copying. With 
the light source 6 feet away, a strip of film about 22 
inches (559 mm) long can be flashed. 

As a Starting point, adjust the light source, such as an 


*For information write to Spiratone Inc., 135-06 Northern Boulevard, 
Flushing, N.Y. 11354. 
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enlarger, to yield 2 footcandles (21.52 lux) of illumination 
at the exposing plane. Then place over the light source 
KoDAK WraTTEN Neutral Density Filters, No. 96, with a 
total density of 2.70, to increase the exposure time to a 
convenient length. 

You may have to use a Kopak Color Compensating Filter 
or equivalent in the light beam to obtain an approximately 
neutral maximum density in the flashed film. 

The flash exposure depends on the film used and the 
strength of the color filter, if any, in the beam. Since the 
exposure is critical, you should make a number of tests. 
We suggest that you start the test with about a 20-second 
exposure. 

Instead of subjecting film to a flash exposure before the 
subject exposure, you can flash the film afterward, if you 
wish. But, whether the film is pre- or postflashed, it should 
not be stored for long periods of time before receiving 
the second exposure and being processed. 


¢ Masking. The photographic contrast of color-transpar- 
ency material is relatively high. If this transparency is 
reproduced directly on the same type of camera film, 
the contrast of most subjects will be increased beyond 
the acceptable limit. Also, since the dyes that are used 
in practical color films are not perfect in their absorption 
characteristics, the resulting duplicates often suffer from 
relative brightness distortion and hue shifts. To correct 
these faults, photographic masks can be made and 
placed in register with the original transparency when 
the duplicates are made. Although many masks are 
theoretically required for full color correction, a high- 
light mask and a single principal mask (correcting con- 
trast) are usually sufficient for many subjects. 


¢ Use of Filters. Color shifts can be corrected to some 
extent by placing Kopak Color Compensating Filters or 
equivalent in front of the camera lens. The number of 
filters used in front of the lens should be kept to a mini- 
mum; otherwise, the definition of the copy slide may be 
impaired. Any number of filters can be used between 
the transparency and the light source. In a position be- 
hind the transparency, filters do not affect definition. 
In fact, you can use the less expensive Kopak Color 
Printing (CP) Filters (Acetate) behind the slide if you 
wish. 


PART VI 
Provision of Sound 


ADDING SOUND 


For most presentations, you don’t need a professional 
writer to prepare a script or narration or a professional 
announcer to deliver it. The audience and the subject are 
yours, and you are the authority. Usually it is more effec- 
tive to talk informally or from notes about the subject, 
rather than use a script. 

You may find it desirable to tape-record your comments, 
either to permit a precisely timed delivery or to have the 
program presented without you. Music and sound effects 
could also be added at this time; use only materials that 
have been cleared by publishers. If you have recording 
equipment, you could add music and other effects your- 
self. Otherwise, consult commercial sources such as re- 
cording houses, or radio and TV stations. 


THE WORDS 


Your narration will tie the pictures together, place the 
emphasis where you want it, and round out your story. 
The best narration will not call attention to itself—it will 
be simple, brief, and to the point. Your pictures should 
carry most of the communication load. 

It is not necessary to explain the obvious. On the other 
hand, some points can be handled very well with words. 
For example, if you want people to know the population of 
Rocky River, Ohio, just tell them what it is. It isn’t neces- 
sary to photograph a sign showing the population figures. 

Begin preparing your narration by making notes for 
each slide. Using these notes, talk through the slides to 
get the feel and pace of the intended program. Record and 
play back your run-through. Reading the notes and listen- 
ing to yourself help you find spots that need polishing. 
Run-throughs also test the continuity of your pictures and 
help you with any final picture-editing to achieve the pace 
that you want. If the narration seems awkward, confusing, 
or involved, you may want to change the sequence of some 
slides, delete a few words, or possibly even add some new 





ones to emphasize the points that you have overlooked. 
When your words and pictures flow smoothly, write out 

the working script. Your first script will not contain cue 

marks, but when completed, it will be similar to the one 

illustrated below. It should contain: 

1. Slide number and a brief description of each slide. 

2. Narration for each slide. 

3. Cue marks to show slide changes. 

4. Cue marks indicating where background music and 
sound effects will be used. 


Background Music 
Slide Subject Narration and Effects 
43 Town from church During the summer, the 
tower town | lived in celebrated 


its 800th anniversary. @ 





44 __ Long shot of The festivities opened 
parade with a parade of floats. 
Each one depicted an 
important era in the town’s Fade in march 
history— music 


45 Float close-up ... from the days when it 
was inhabited by Teutonic 
tribesmen... @ 


46 Float close-up ... to the war with the 
French... @ 


4] Float close-up ... to relatively modern 
times and the founding Fade out march 
of the chemical plant. music 





48 Group shot of me Experiences like these @ 
with “family” helped me to know and 
better understand the 
wonderful people with 
whom | spent my summer, 
especially my German 
“family.” 


In this sample script, the cues for slide changes are large 
dots made with a felt-tip pen. The music and sound-effects 
cues are large asterisks, with an explanation of the cue 
in the right-hand column. 


CUING FOR SLIDE CHANGES 


A slide flashing on the screen at ‘“‘just the right moment”’ 
can mean the difference between a strong point well made 
and just another point. Good timing is important. It helps 
the program move briskly and keeps the words and pic- 
tures in good synchronization. Make sure the cue marks for 
slide changes are accurately marked on your script. 

Run through your program several times to become 
thoroughly familiar with the script and the sequence of the 
slides. Then ask someone to follow along with a second 
script to mark the exact place where you push the change 
button for the next slide. For split-second timing you must 
push the advance button slightly ahead of when you want 
the slide to appear because of the mechanical time lag. 

The best time for a slide change may be right in the 
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middle of a sentence. Project each slide only long enough 
— for the information to register—no longer. This means dif- 
ferent timing for different slides. Variety such as this helps 
keep the show interesting and dynamic. 


MUSIC AND OTHER EFFECTS 


Background music and sound effects add further variety 
and interest to your show. Background music should sup- 
port your pictures—almost without being noticed. Match 
your music to your pictures. Choose music that helps put 
your audience in the mood you want. Be careful about 
using selections that are too familiar to your audience— 
they can distract the listeners’ attention from the slide 
story. 

It’s a good idea to use music recorded and legally 
cleared for public use. (Firms from which background mu- 
sic and sound-effects records are available are listed under 
‘‘Music Background”’ in the Yellow Pages of telephone di- 
rectories in larger cities.) This avoids problems due to 
copyright laws and other legal restrictions. 

You may want to use a single musical theme threading 
throughout your presentation to bind it together. However, 
to change pace or mood, choose several different musical 
selections. Repeat a selection if it isn’t long enough to 
cover a complete section of the show. You may also repeat 
a selection to help tie the mood and content of one section 
of the show to that of a similar section. 


CUING FOR BACKGROUND MUSIC 


Decide where you want a musical background and what 
selections you're going to use. Run through your program, 
and mark the places on the script where music should be- 
gin and end. If you have sound effects that you recorded 
on location or that you plan to use from sound-effects rec- 
ords, mark their locations on the script too. To be sure that 
the music or sound effects fit the mood and the space al- 
lowed, try them out. If you want to gain impact by having 
certain bars of music emphasize certain words and pic- 
tures, time the music and the dialogue so that the em- 
phasis comes where you want it. If you need a section of 
music without narration, you can record the music on a 
separate tape and splice it into your narration tape. It 
will take several dry runs before you'll be ready for a 
smooth final recording session. 


METHODS OF RECORDING NARRATION 
PLUS BACKGROUND 


The easiest way to record narration and background simul- 
taneously is simply to have the background sounds play- 
ing aS you narrate—both are recorded at the same time 
through one microphone. Music and sound effects should 
originate some distance from the mike, so it’s best to have 
a helper operate your playback equipment (tape recorder 
or phonograph). If you don’t have a helper, keep the play- 
back equipment within reach but use an extension speaker. 
The quality of the background music depends greatly on 
the speaker quality. 

You can fade music and other effects in and out by ad- 
justing the volume of the playback equipment. If you’re 
using a directional microphone, you can fade the back- 
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ground sound in and out by turning the mike toward and 
away from the sound source. 

Another method of recording voice and background to- 
gether is to feed both the microphone and playback ma- 
chine into a mixer that feeds into your tape recorder. Usu- 
ally this will provide better quality sound. Control the vol- 
ume of each source with the gain controls on the mixer. 
Use monitoring headphones to get the balance you want. 
If you don’t have headphones, a few trial runs will do the 
trick. 

If you have a stereo tape recorder, you can record the 
narration and background on separate tracks. The ad- 
vantage—you can make changes in one track without af- 
fecting both. If you want to combine the tracks later, feed 
the output of both channels into a single channel on a 
second recorder. 


GETTING READY TO RECORD 


For live recording, you will need this equipment: 

1. Slide projector, with slides ready to show in order 

2. A projection screen (or wall) 

3. Tape recorder, with mike and enough tape for the en- 
tire program 

4. The script, cue-marked for slide changes and other 
effects 


5. Playback machine or mixer if you plan background mu- 
sic or special effects 


6. Music and sound effects on tape or discs 


If your slide projector operates by remote control, place 
it far enough from the mike so that you don’t record the 
operational sounds of the projector. Placing the projector 
beyond an open door in another room is a good idea—just 
SO you Can see the projected slides. 

The mike should always be on a table by itself so that 
it won’t pick up vibrations from other equipment. You 
can make a simple box to squelch those sounds you can’t 
avoid, such as blasts from car horns, etc. The box must be 
open on one side, big enough to hold the mike, and lined 
with sound-absorbing material (thick felt padding is good). 
Place the mike in the box, and speak into the open side. 
(Use this box system only if you don’t plan on mixing 
voice with background via one microphone.) 


Figure 117—You can make 
a mike box to help reduce 
unavoidable noises, such 
as those made by car horns 
and barking dogs outdoors 
or by mechanical apparatus 
indoors. Line the box with 
a thick felt padding. This 
box has an adjustable ‘‘T- 
bar’ on top to help the 
- narrator maintain the rec- 
ommended distance from 
~ the microphone. 


RECORDING 


Your script controls the entire operation. It contains the 
narration and cues for slide changes and background ef- 
fects. If you record only a section at a time, you can listen 
to your results to be sure all is well. (The break isn’t a 
bad idea for you, either.) When you’re using background 
music, stop at the natural pauses in the music so that 
your breaks aren’t noticeable. 


SYNCHRONIZING SOUND AND SLIDES 


One simple method of synchronizing sound and slides 
is for the projectionist to change slides by following the 
Cues on the script while listening to the tape. Another 
approach is to use audible cues recorded on the tape. 
No doubt you’re familiar with the beep tones sometimes 
used to indicate a slide change. Unfortunately, the beep 
tones may detract from the presentation. If you use 
audible cues, pick the least distracting sound—like the 
gentle tap of a pencil. 

The smoothest, most professional show has inaudible 
Cues on the tape that automatically change the slides. 
Several tape-recorder-projector synchronizers are available 
(through stores specializing in audiovisual equipment) 
which trigger the advance mechanism on slide projectors 
in response to cue signals you put on the tape. Only pro- 
jectors with remote-control outlets can be used, because 
the synchronizing equipment operates the projector via 
its remote-control outlet. The Kopak CarouseL Sound Syn- 
chronizer, Model 3, can be used admirably with a stereo 
tape recorder and most KoDAK EKTAGRAPHIC and CAROUSEL 
Slide Projectors. 

If you produce an automatically synchronized slide-tape 
program, keep in mind that all potential users may not have 
a remote-controlled projector and a synchronizer. So al- 
ways include a script that is cue-marked for slide changes 
when the program is sent out to other users. 





Figure 118—A Kopak CarouseL Sound Synchronizer is ideal for syn- 
chronizing a stereo tape recorder with KoDAK EKTAGRAPHIC or CAROUSEL 
Projectors with remote-control outlets. During recording, the sound is 
taped on one track, and each slide-change records a signal on the 
second track. On playback, the signal advances the projector. 


TAPE EQUIPMENT 


A survey of the tape equipment field will show numerous 
models varying in price and features. It is recommended 
that you select one of the several makes of cassette units 
designed specifically to control projectors such as the 
EKTAGRAPHIC and CarousEL Slide Projectors. In addition to 
providing sound, these recorders have a special built-in 
circuit that usually permits you to use a separate control 
track on the tape. 

Some cassette recorders have no special circuit for 
handling control signals separately from sound recordings 
on the tape. However, many of those capable of recording 
and reproducing stereo sound can control slide projectors 
and also provide sound, when connected with an external 
slide-synchronizing device. 

Here are some considerations for such an arrangement: 


a. Sound erase. As you see in Figure 119, you cannot 


erase one of the two channels (on the A or B side) with- 
out erasing the other. Because the tracks are so close 
together, signals recorded on one channel may bleed 
onto the adjacent channel. Also, loud portions of your 
sound signal may invade the control channel and cause 
unexpected (and unwanted) slide changes. This cross- 
talk problem is aggravated if (1) the tape is recorded 
On one unit and played back on another, and the heads 
of each unit are not aligned identically, or (2) unevenly 
slit tape wobbles back and forth across the recording 
head. 

You can get around the erase problem by recording 
separate control signals and sound on two channels 
of a 44-inch (3 mm) tape recorder of the reel-to-reel 
variety and then transferring each signal onto separate 
channels of a stereo cassette. The recorded cassette 
may then be used with a cassette machine having stereo 
outputs: one connected to the CarouseL Sound Syn- 
chronizer and EKTAGRAPHIC Or CAROUSEL Slide Projector, 
the other to an external speaker. 


b. Recording control. Some recorders have a single record- 
ing-level control for both stereo tracks, which prevents 
you from adjusting the sound and control signals inde- 
pendently with the level control. You can adjust the 
two signals by setting the single control to record a 
normal (or slightly higher than normal) control signal, 
and then balancing the sound to the same level by 
varying the microphone distance, speaking more loudly 
or softly, or changing the volume of any mechanical — 
sound source being used (such as another tape re- 
corder or a record player). 

As an alternative, you can record the sound and con- 
trol signals on a 14-inch (3 mm) stereo tape recorder 
with independent controls and transfer the material to 
a cassette, as mentioned in the previous section. 


c. Playback control. Many stereo cassette recorders have 


only one playback volume control. Setting this control 
for comfortable listening may make the control signal 
too weak to work the projector or so strong that it 
changes slides inappropriately. However, these record- 
ers have a balance control to permit adjustment of the 
relative volume (or balance) of stereo speakers. In ef- 
fect, this control turns down the volume on one channel 
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TRACK ARRANGEMENT FOR CASETTE TAPE RECORDER 
WITH INTEGRAL CONTROL SIGNAL CIRCUIT 


TAPE DIRECTION, SIDE A UP 


TRACK 4 PROJECTOR CONTROL CHANNEL 


(SOUND FROM TRACKS 1 AND 2) 


CONTROL 


' 

1 

| 
| CHANNEL ! 
TRACK 3 BLANK OR CONTROL CHANNEL gece 
{amcnsensnesenansosnnnesintninsasnnmes 

patches s-cornensyeay tar eeas---paenn =a gs ~~~ -— 

TRACK 2 TRACKS 1 AND 2 = MONAURAL SOUND ' SOUND | 
| 
TRACK 1 TRACKS 1 AND 2 STEREO SOUND | 
Leeann! 


Figure 119—On most of these cassette recorders, the projector con- 
trol track (track No. 4) is separated from the right and left sound 
channels by an area of tape that remains blank. This blank area 
prevents the control signal from crossing over (bleeding) into the 
sound channel; conversely, it also prevents sound from affecting the 


control-signal channel. Because the whole width of the tape is used 
for sound (either stereo or mono) and control signals, the tape is 
used in one direction only, and then rewound for the next presen- 
tation. 


TRACK ARRANGEMENT FOR CASSETTE TAPE RECORDER 
WITHOUT INTEGRAL CONTROL SIGNAL CIRCUIT 


TAPE DIRECTION, SIDE A UP 


<—_ TRACK 4 — 


<< TRACK 3 


RIGHT SOUND CHANNEL 
OR BOTH FOR 
MONAURAL 
LEFT SOUND CHANNEL 





Figure 12O—NOTE: Many popular recorders combine left and right 
sound channels on side A, and also on side B, to record and play back 
monaural sound on each side. 


while simultaneously increasing the volume of the other. 
You can use this control to adjust the relative strengths 
of your sound and control signals. 

Adjust the volume and balance controls until the 
signal and sound levels are satisfactory. 


AUTOMATIC GAIN CONTROL (AGC) 


If your cassette equipment has an automatic gain control 
(AGC), you have probably found that it is a real boon for 
conference or interview purposes. However, unless this 
feature can be bypassed (usually by an AGC defeat switch), 
it will virtually prohibit your using the recorder for record- 
ing with one channel used to control a projector. 

Here’s what happens. When you are making a recording 
with the recorder, it automatically adjusts the volume gain 
to produce an average recording level of sound. After you 
record a control signal, the recorder automatically turns 
up to full again. As ensuing signals occur, they have an 
explosive effect. This overrecording causes signal distor- 
tion which may also bleed onto the adjacent channel. The 
automatic circuit then usually overcompensates and re- 
duces the volume too much on both channels. The process 
is repeated as each signal is recorded. 


SUBAUDIBLE SIGNAL 


Some cassette recorders permit you to place a low- 
frequency signal on the same track as the one used for 
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sound recording. With sound and projector control signals 
on one track, you have both sides of a cassette available 
for presentation purposes. Most such recorders utilize a 
tone of about 50 Hz for the control signal, and this is 
generally inaudible upon playback. Because sound and 
control signals are combined, relocating any particular 
control signal will also require rerecording all other sound 
on that portion of the tape where the new and old signals 
occur. 


A FEW VARIATIONS 


A combination tape/live program sometimes makes an 
interesting presentation. Live narration can be _inter- 
spersed with the recorded portion. This is easiest if you 
are giving your own program, but even if someone else 
presents it, part of it can be given live from the script. 
If you give the show yourself, the live part can be a ques- 
tion-and-answer session at the end of the program. If the 
program is all on tape, using two people for narration adds 
variety and a change of pace. 

Producing a slide-tape talk is a real experience. It is 
quite a challenge to effectively combine the power of pic- 
tures and sound to tell a meaningful story. As a final 
reminder, it should be remembered that satisfactory pro- 
jection, viewing conditions, and good sound, in addition to 
the other points mentioned throughout this book, are very 
important if a slide program is to be successful. 
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STORAGE AND CARE | 
OF FILM 


CARE OF UNPROCESSED FILMS 


All unprocessed photographic films are perishable prod- 
ucts subject to damage by (1) moisture, (2) heat, (3) 
harmful gases, (4) x-rays and radioactive materials, and 
(5) physical abuse. Color films are more seriously affected 
than black-and-white films, because these conditions 
usually affect the three emulsion layers to different de- 
grees, causing a change in speed, color balance, and 
contrast. Adverse storage conditions usually cause much 
larger changes in the color quality and speed of the film 
than any permissible variation in manufacturing. Moisture 
at any temperature may also cause various physical de- 
fects such as mottle and abrasions from sticking. 

To prevent detrimental effects on unprocessed film, 
proper storage is necessary both before and after ex- 
posure. When climatic conditions are moderate, the pre- 
cautions are few and simple. Greater care is necessary 
under hot and humid conditions. 


CARE OF PROCESSED FILMS 


It is well established that over a period of time all dyes 
undergo hue and saturation changes to some extent. The 
dyes used in Kodak color films are as stable as is con- 
sistent with the optical and chemical requirements of 
color processes. The primary factors affecting the per- 
manency of the dyes in a color image are light, moisture, 
and heat. It should be noted also that faulty processing 
(such as deviations from recommended procedures in- 
cluding improper processing times, temperature, agitation, 
washing, and replenishment) can hasten a deterioration 
of dye images. To delay dye changes, store properly pro- 
cessed films where it is dark, dry, and cool. For long-term 
keeping, see the subsequent section. 


Protection from Light. The projection life of a color slide 
depends upon the amount of light and heat from the pro- 
jection lamp falling on the slide and upon the total projec- 
tion time. Prolonged projection with high-wattage lamps 
Or arc lamps will shorten the life of, and may even distort, 
the transparencies. Avoid projection times longer than 1 
minute. If long projection times are unavoidable, make 
duplicate slides of the original, and use them for projection 
purposes. Never remove the heat-absorbing glass or use 
a lamp of higher wattage than recommended for the pro- 
jector. Do not obstruct the air intake for cooling the 
projector. When glass-bound slides are used in high-watt- 
age projectors, moisture may condense on the inside of 
the glass. This difficulty can usually be eliminated by 
storing slides with activated silica gel. 

Color negatives should not be subjected to light other 
than the normal exposure received during printing and 
enlarging operations. Do not allow negatives to remain on 
lighted illuminators for extended periods of time. 


Protection from Heat and Humidity. Processed films should 
be stored on the main floors of buildings, never in base- 
ments that may be damp or in attics that may be hot. 
A relative humidity (RH) between 15 and 40 percent and 
a temperature of 21°C (70°F) or less are recommended. 
Color negatives which have been stored continuously at 
21°C and 40 percent RH since they were processed are 
capable of making satisfactory prints for at least a period 
of 2 to 4 years. Much longer periods of printability are 
possible if the negatives are stored at refrigerated tem- 
perature. See the Long-Term Keeping section, page 66. 

It must be emphasized that high relative humidities are 
harmful because they increase the possibility of fungus 
growth. In localities where inside relative humidities of 60 
percent or higher prevail, it may be advisable to build a 
moisture-proof box in which to store a film collection with 
silica gel. Remember that silica gel needs to be replaced or 
rejuvenated occasionally to maintain its effectiveness. 
Make the box of metal or of wood lined with metal, sealing 
all joints with solder or another moistureproof and durable 
sealant. Provide a rubber gasket to make a tight-closing 
lid, and arrange the films to permit adequate circulation 
of air within the box. 

A relative humidity under 15 percent should be avoided 
because excessive brittleness may result. Color films 
should never be humidified purposely, except under care- 
fully controlled conditions. 


Protection from Physical Damage. Color transparencies 
and negatives should be kept as clean and dustfree as 
possible. They should never be touched with the fingers 
except at the edges. Roll-film originals should be kept 
in transparent Kopak Sleeves or equivalent, which are 
sold by photo dealers for protection against dirt and 
finger marks. At relative humidities above 60 percent (not 
a recommended condition), shiny spots may occur on the 
emulsion surface of an original stored in contact with a 
sleeve or, in fact, any smooth surface. These spots, as well 
as dirt and fingerprints, can be reduced by washing and 
drying the original. Use water between 18 and 24°C (65 
and 75°F), and limit the washing time to a few minutes. 
Bathe the film for about 30 seconds in a solution such as 
KoDAK PHoTo-FLo Solution and hang it up to dry. 
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If Kopak Sleeves are not used, roll-film originals are 
best stored in envelopes with side seams. The paper and 
adhesive should meet the requirements of ANSI Standard 
PH4.20-1970. A variety of containers for 2 x 2-inch (50 x 
50 mm) slides is offered by photo dealers. 

Carpet beetles and other insects which frequently in- 
habit old carpets, books, and stuffed furniture will damage 
film if it is stored near them. Such insects feast on the 
emulsion, and if hungry enough, they will eat the base also! 
If you suspect that your slides have been damaged in this 
way, you can prevent further damage by removing and 
discarding the slide mounts and cleaning the slides with 
Kopak Film Cleaner or equivalent. Remount the slides in 
fresh new mounts, and place them in an uncontaminated 
slide box or file. Do not store film in the presence of moth- 
preventive chemicals such as paradichlorobenzene crys- 
tals. Such chemicals tend to crystallize on the film and 
damage adhesives used in mounts. Gases such as nitrous 
oxide, hydrogen sulfide, and sulfur dioxide may cause 
slow dye fading. 

Keep films away from chemical dusts; alkaline dust 
particles and hypo particles on the emulsion can cause 
dye fading after a prolonged storage period. Slide-mount- 
ing glass should be cleaned to remove contaminants before 
the slides are mounted. 


Long-Term Keeping. Any color transparency or color neg- 
ative image that is intended for posterity should be sep- 
arated into its three color-component parts. Three color 
separation negatives (or positives) should be made on 
black-and-white film. The silver density images in properly 
processed black-and-white negatives have an estimated 
stable life of hundreds of years when stored under opti- 
mum conditions. Thus these negatives (or positives) can 
be used to produce good color images at any future time. 

The best method at the present time for delaying 
changes in color images for very long periods of time is 
storage of the transparencies or negatives at —18 to 
— 23°C (0 to —10°F). It is recommended that color 
negatives that are intended for satisfactory reprinting 
beyond 2 to 4 years be stored from the very beginning at 
temperatures below 21°C. Storage at —18 to —23°C ina 
freezer will provide long, indefinite periods of satisfactory 
reprinting, while storage at 4.5°C (40°F) in a refrigerator 
will provide intermediate periods of satisfactory reprinting. 
When stored at these temperatures, the film must be pro- 
tected to maintain the proper moisture content. 

Suitable moistureproof packaging material consists of 
‘‘dead-soft’’ aluminum foil (such as three wraps of house- 
hold heavy-duty aluminum foil) with folds and seams sealed 
with moistureproof tape (such as plastic electrical tape); 
or heat-seal foil envelopes (such as those used to package 
several types of unexposed Kodak film). If still intact, the 
Kodak heat-seal foil envelopes can be reused by inserting 
the processed films, pressing out as much air as possible, 
and resealing with an electric iron at 120 to 150°C (250 
to 300°F). Check for a complete seal and reiron if neces- 
sary. Heat-seal foil wrap material is made by manufac- 
turers such as Reynolds Metals Co., Archer Daniels Mid- 
land Co., Dow Chemical Co., and Continental Can Co. 
Inquiry as to distributors or fabricators should be ad- 
dressed to the company concerned. 
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Kodak supplies special envelopes for use in the storage 
of processed films for extended periods of time. These 
envelopes consist of layers of aluminum foil, paper, and 
polyethylene to provide a moisture- and vaporproof barrier. 
Known as Kopak Storage Envelopes for Processed Film, 
they are available in two sizes: 4 x 5-inch and 8 x 10-inch 
(packages of 50). Contact your local supplier of photo- 
graphic products. 

Before being sealed, films should be preconditioned to 
21°C (70°F) or lower and to 15 to 30 percent relative 
humidity. The lower the RH and the smaller the amount 
of air sealed in, the better the protection. Remember that 
films should not be dried below 15 percent RH, or they 
may become very brittle. 

A relatively inexpensive method of achieving 15 to 30 
percent RH in a small room is to use a refrigeration-type 
dehumidifier controlled by a humidistat. The film can be 
both conditioned and sealed in such a room, and then put 
into storage at —18 to — 23°C (O to — 10°F) in a freezer. 
When there is no other means of lowering the RH, silica 
gel can be used and the films placed in a hermetically 
sealed container which in turn is placed in cold storage. 


Warm-Up Time. To prevent moisture condensation on 
material taken from a freezer, the package must be allowed 
to reach equilibrium with the room temperature before 
being opened. The warm-up time required depends on 
the temperature differential between the film and the 
ambient air, the dew point of the air, the quantity of film, 
and the size and insulation properties of the packaging. 

Since warm-up time recommendations cannot be given 
for all the different conditions that might be encountered, 
a practical test should be made for the particular con- 
ditions. Moisture condensation is not only harmful in itself 
but also might lead to subsequent return of the film to 
storage in a high-moisture condition. Bear in mind that 
film should be resealed in equilibrium with low RH before 
being replaced in cold storage. 


More Information on the Storage and Care of Film 


For more information, write to Eastman Kodak Company, 
Dept. 412L, Rochester, N.Y. 14650, and ask for a single 
copy of Kodak Publication No. E-30, Storage and Care of 
Kopbak Color Films. 


PART VIII 


Handling, Care, 
& Preservation of 
Mounted 
Transperencies 


HANDLING AND 
CARE OF SLIDES 


Numbers, thumb spots, and thin glass. There are a few 
things to do that you will find helpful when the mounted 
slides are received from the processing laboratory. 


First—after you have previewed and sorted your slides, 
arrange them in correct sequence and number them con- 
secutively. The number on each slide will let you put them 
back in sequence quickly if they ever get out of order. 


Second—apply a “‘thumb spot’ to each slide at the lower 
left corner of the mount when you hold the slide so that 
it reads correctly. (Use a small gummed-paper dot or a 
dab of bright nail polish for the spot.) The thumb spot, 
by showing you which corner to grasp when you place the 
slide in a tray or the projector gate, keeps the screen 
images right-side up, to read from left to right for normal 
front projection. 


Finally—consider the possibility of glass mounting. If 
your slides will not be subjected to rough handling or if 
they will be kept continually in slide trays or magazines, 
the cardboard mounts used by Kodak and other processing 
laboratories will be highly satisfactory for long-term slide 
usage. Slides will last longer, with less fading, if they are 
not mounted in glass. On the other hand, if you expect the 
slides to be mishandled, it might be wise to mount them 
in glass.* Thin sheets of cover glass plus a metal binder 
provide good protection against dirt, scratches, abrasion, 
and other physical damage. Generally the cost of repair 
and replacement is much less for cardboard or plastic 
open-frame mounts than for glass mounts. 





Cleaning slides. Any slide that is not protected by cover 
glass will eventually need to be cleaned. Be gentle and 
careful at this task. 

Light dust or lint particles can be removed with a clean, 
dry, camel’s-hair brush.t Use the brush gently on both 
sides of the transparency. 

Fingerprints or oil smudges can be removed by apply- 
ing KopaAK Film Cleaner sparingly with a plush pad or a 
wad of cotton. 


Safekeeping. Provide storage facilities that will keep your 
slides clean and dustfree. In addition to projector trays, 
there are many types of compartment files and boxes 
made expressly for the storage of 2 x 2-inch (50 x 50 mm) 
slides. Choose the one that best fulfills your requirements. 
The important thing is to provide storage of all of the slides 
that will be accumulated. 

Pay attention to the conditions in the slide storage area. 
Moisture, heat, and light can shorten the useful life of 
processed color film. (High humidity is more damaging to 
color film than high temperature.) Store your slides where 
it is dry, dark, and cool. Relative humidity should be in the 
range of 25 to 50 percent; temperature should be 70°F 
(21°C) or less; and the storage facilities should be reason- 
ably lightproof. 


*Kodak Publication No. AE-36, Mounting Slides in Glass. 


+Dust- and static-eliminating equipment is available from dealers in 
photographic supplies. 
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SLIDE FILING: 
SUGGESTIONS 


Assume that you have a need to maintain a file of slides 
to use periodically in preparing such things as displays, 
presentations, and printed materials. The major con- 
siderations are safe storage, easy retrieval, and convenient 
viewing. 

Through extensive experience, Kodak Audio-Visual Dis- 
tribution has evolved a rather effective slide filing method. 
It has three main elements: a classification of categories 
(similar to the Dewey decimal system), a master slide set, 
and a slide file. 

Using the method is simple. Establish the number for 
your category of interest and locate the category in the 
master slide set. Then note the access code on the slide 
you choose, and use the code to obtain a similar picture 
from the slide file. Here’s how the system works. 

Classification. You can start classifying simply and 
build as required. For example, begin with whole numbers 
that represent major categories such as: 


1. Art 3. Music 
2. Drama 4. Science 


As soon as any category becomes unwieldy, it can be 
subdivided. Thus Science could be separated as follows: 


4.0 Science 
4.1 Biology 
4.2 Chemistry 


4.3 Ecology 
4.4 Physics 


Each of these categories can also be further subdivided 
as necessary. For example, Ecology might look like this: 


4.30 Ecology 4.33 People 
4.31 Air 4.34 Water 
4.32 Land 


Although the categories are not mutually exclusive, 
practicality limits extensive cross-indexing. 

The listing of categories is mounted on a sturdy card 
and placed prominently near the master slide set for ready 
reference. 

The master slide set is composed of original transparen- 
cies that are used solely for duplicating and reviewing and 
not for distribution. A combination storage and viewing 
cabinet* houses the master set safely and conveniently. 
Each master slide is marked with an access code such as 
K68-350. The ‘‘K’’ indicates KODACHROME Film (it could 
have been ‘‘E’’ for EkTACHROME or ‘“‘C’’ for KODACOLOR 
Films). The numbers show it was the 350th slide shot and 
filed in 1968. This code is used to locate a particular trans- 
parency in the slide file. 

Expendable extra original (or duplicate) slides are stored 
in the slide file, one group for each of the slides in the 
master set. The slide file is situated near the master set 
cabinet. All file drawers are labeled serially by year and 


*Suitable cabinets that hold hundreds of slides in frames, with incor- 
porated light panels for direct viewing, are available from suppliers 
such as Multiplex Display Fixture Co., 1555 Larkin Williams Rd., 
Fenton, Mo. 63026, and Elden Enterprises, P.O. Box 3201, Charles- 
ton, W. Va. 25332. 
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slide number and have front-to-back dividers placed 2 
inches (50 mm) apart. Each group of similar slides is 
headed by a 2 x 214-inch (50 x 53 mm) card marked with 
the appropriate access code. 


IMPORTANT: When someone makes a slide for the 
master slide set, he or she should consider the relative- 
ly inexpensive step of shooting several additional 
originals for the slide file. Otherwise, needed duplicates 
can be made for a little more time and money. 


The number of originals (or duplicates) required de- 
pends upon the subject matter and the judgment of the 
librarian. For example, the picture of a company (or school) 
building could serve many purposes for a long period of 
time, whereas one of a temporary scaffolding might not. 

A notice on the slide file should direct users to tell the 
librarian when they remove a particular slide in a group 
(such as the third-to-last), so that additional duplicates 
can be ordered in time to maintain an uninterrupted 
Supply. 

At the end of each year, all the slides of some past time 
in the file, such as five years before, should be reviewed 
to determine their usefulness. Certain slides may need to 
be retaken, others placed in a separate historical file, and 
some discarded. 
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Figure 121—Using category card to find slide in master slide set. 








OC 


SERVICES OF COMMERCIAL 
LABORATORIES 


You may find it practical to use the services of a commer- 
cial laboratory that specializes in processing slides. If so, 
your staff would make all of the original photographs and 
the artwork and then order slides from the laboratory. 
This procedure is especially advisable when you have spe- 
cial requirements for size and format and also for very 
large quantities. 

The names and addresses of still color laboratories are 
listed in the Photo Methods for Industry Catalog / Directory 
of Products and Services* and the Industrial Photography 
1976 Gold Book Directory of Photographic Equipment 
and Services.t These listings include types of films pro- 
cessed, types of color prints made, and whether the labora- 
tory offers duplicates from color negatives and color trans- 
parencies, slide production from color negatives and art- 
work, negatives prepared from color transparencies, or 
filmstrip services. 


NOTE: Usually when a set of slides (or other material) 
is to be converted to filmstrip form, it is better to use 
the services of a laboratory than to try to produce 
quantities, or even single filmstrips, with limited pho- 
tographic facilities. 


If you plan to utilize the services of a commercial lab- 
oratory, it is important to consult them before starting any 
audiovisual project. Taking their facilities into considera- 
tion, they can suggest suitable films, the best format for 
material to be copied, etc. Of course, there is no single 
best film or format; these depend on what is convenient 
for the laboratory. You can also compare their prices and 
delivery schedule with the costs and time involved in pro- 
ducing the visuals entirely with your own facilities. 


*Ziff Davis Publishing Co., 1 Park Ave., New York, N.Y. 10016. 
TUnited Business Publications, Inc., Subsidiary of Media Horizons, 
Inc., 750 Third Ave., New York, N.Y. 10017. 


SERVICES OF COMMERCIAL 
PRODUCERS 


There are occasions when you may wish to call on com- 
mercial producers of sales, educational, and other infor- 
mation materials for assistance in planning, as well as 
in production and presentation. Producers specializing in 
various types of production and presentation are located 
in most large cities. Check the Yellow Pages of your tele- 
phone directory. Some listings for services include: 


Artists—Commercial 

Audiovisual Production Services 
Artist’s Materials and Supplies 
Recording Service—Sound and Video 
Music—Arrangers and Composers 
Printers 

Motion Picture Producers and Studios 
Modeling Agencies 

Public Relations Counselors 

Writers 




















KODAK PUBLICATIONS - Filter Data for Kopak Color Films 


Storage and Care of Kopak Color Films 
E-34 | Cementing KODACHROME and EKTACHROME 


Eastman Kodak Company offers a wide variety of publica- Transparencies to Glass 


tions that provide authoritative, up-to-date technical in- E-66 Printing Color Negatives 
formation about Kodak products and photographic appli- E-74 Color As Seen and Photographed 
cations in many fields. Prices and ordering information E-77. Kopak Color Films 
for Kodak publications, including those referenced in the F-19  Black-and-White Transparencies with 
text and listed below, are given in Index to Kodak Informa- Kopak Panatomic-X Film (FX135) 
tion (L-5). You can obtain a copy of the Index free of H-42 Television Graphics Production Template 
charge by writing to Eastman Kodak Company, Dept. 412L, -M-1 Copying 
Rochester, N.Y. 14650. aiilia N-12A Close-Up Photography (Volume !) 
Here are some of the available publications, listed in the N-12B Photomacrography 
Index, that should be of particular interest to persons R27 Kopak Neutral Test Card 
producing slide programs: R-28 | Kopak Professional Photoguide 
S-2 Some Sources of 2 x 2-inch Color Slides 
S-11 Audiovisual Planning Equipment 
Code __Title S-13. Materials for Visual Presentation— 


Planning and Preparation 


Audiovisual Planning and Production ae 
S-24 Legibility—Artwork to Screen 


\ 
AC-11 Composition S-26 Reverse-Text Slides from Black-on-White 
AC-44 Adventures in Existing-Light Photography Line Artwork 
AC-56 Advanced Camera Techniques for 126 and S-40 Simple Copying Techniques with a 
35 mm Cameras Kopax Exracrapxic Visualmaker 
AC-61 ‘Pictures by Existing Light S-50 TV Image Template for Use with 
AE-36 Mounting Slides in Glass Kopax Exracrapxic Visualmaker 
AR-21 Kopbak Master Photoguide V1-15 Slides with a Purpose 
B-3 Kopak Filters for Scientific and V1-31 Synchronizing a Slide/Tape Program 
Technical Uses 
E-11 Pathways to Color Audiovisual Projection 


$-3 Audiovisual Projection 
S-16 Konak Projection Calculator and Seating Guide 


S-49 Projection Distance Tables and Lamp Data for 
Kopak Slide and Motion Picture Projectors 


Kodak, Ektagraphic, Instamatic, Kodachrome, Kodacolor, 
Eastman, Ektacolor, Ektachrome, Kodacolor-X, Estar, 
Flexicolor, Vericolor, Wratten, Ektachrome-X, 
Panatomic-X, Kodalith, Kodachrome-X, Pola-Screen, 
Ektalite, Carousel, Ready-Mount, and Photo-Flo are trademarks. 


> This book, sent without charge, contains information 
§ that we hope will help you. A variety of other Kodak Data 
Books can be purchased from your photo dealer or book 


store. For a complete listing of Kodak publications, see the 
Index to Kodak Information, L-5. A complimentary copy of 


the /ndex is available on request to Dept. 412-L, Eastman 
Kodak Company. 





MOTION PICTURE AND AUDIOVISUAL MARKETS DIVISION 
Rochester, New York 14650 


Atlanta, Ga. 30318: 1775 Commerce Dr., N.W. (P.O. Box 4778, Federal Annex 30302), Phone: (404) 351-6510 

Dallas, Tex. 75235: 6300 Cedar Springs Rd., Phone: (214) 351-3221 
Hollywood, Calif. 90038: 6706 Santa Monica Blvd. (P.O. Box 38939), Phone: (213) 464-6131 
Honolulu, Hawaii 96817: 1122 Mapunapuna St. (P.O. Box 17007), Phone: (808) 833-1661 
New York, N.Y. 10036: 1133 Avenue of the Americas, Phone: (212) 262-7100 

Oak Brook, II/. 60521: 1901 West 22nd St., Phone: (312) 654-5300 
Rochester, N.Y. 14650: 1187 Ridge Rd. West, Phone: (716) 254-1300 

San Francisco, Calif. 94109: 3250 Van Ness Ave. (P.O. Box 3145, Rincon Annex 94119), Phone: (415) 776-6055 
Washington, D.C. 20024: 500 12th St., S.W., Phone: (202) 554-9300 


If you are not in the United States of America, please contact the Kodak company in your country or the 
International Photographic Division, Eastman Kodak Company, Rochester, New York 14650, U.S.A. 


_ Planning and Producing Slide Programs 
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